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FOREWORD 



The primary theme of this report centers on the question: How can hiqh 
schools best prepare younq people for productive employment after leavinq 
school? This is a complex question, as reflected by the diversity of topics 
^ addressed in this report. Certainly we know that basic skills contribute to 

employability after leavinq school. We also know that work attitudes and 

L specific vocational skills exercise important influences on employability ana 
productivity. But we do not know what the optimum mix of basic and vocational 
skills is nor precisely what influence work attitudes exercise. Neither do we 
f know all that needs to be known about how to develop appropriate skill levels 

j and work attitudes in teenaqe youth. This report contains four papers that 

contribute o the end of disentanqlinq a complex casual network related to 
efiiployaDili.y development. 

• Thanks are due to the authors of tnis report, Lawrence Hotchkiss, Suk 

Kanq, and John Bishop. Their persistence and forvituae in producing these 
I papers is much appreciated. Thanks also are due *o Colleen Kinzelman who 

[ typed the major part of the manuscript with patience and qood fumor, to Vera 

Mueller who coordinated the production of the manuscript and assisted with its 

r preparation, ano to Cathy Jones, who assisted with typinq the manuscript. 
Yoon-Seufiq Chunq assisted with statistical computations for these papers; his 
competence and effort in this reqard are appreciated. 

'l Robert E. Teylor 

Executive Director 
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EXECUTIVE SUMMARY 



This report contains four studies related to preparation of youtn for em- 
ployn»ent after leavinq school. The first study examines effects of curriculur. 
on learning of basic skills using an interaction model. The second study in- 
vestigates determinants of employment outcomes during mgh school. The thiro 
study focuses on the effects of high school curriculum and performance on post 
high-school employment experience of noncollege youth. The fourth study ex- 
tends the third by adding high school employment variables as predictors of 
post high-school employment. Detailed summaries of the < studies are giv:n 
below. 



Study 1: Interaction honel of Learning 

A downward trend in high-school stuaent scores on the SAT over the past 
several years (interuptea in the past year) has stimulated an upsurge of in- 
terest in effective schooling practices at the high-school level. One impor- 
tant aspect of the call for reform Is a recommendation to increase the number 
of acadeniic courses required of high scnool students. Many states and local 
school districts have responded oy increasing these requirements. Of course, 
students who take more academic courses have less time left over to take other 
courses. It has been speculates that not all youth benefit uniformly from taK- 
ing dcadeir..c courses. Some vouth may benefit so little that it is not worth- 
while for them to take some courses. Others may be better off taking voca- 
tional courses where they not only prepare for employ.Tient but also may improve 
their basic skills. To date, however, little serious investigation of these 
possibilities has been conducted. 

A major barrier to quantitative investigation of the simple idea that not 
all youth derive tne same benefit from the same educational experience is the 
nearly universal, routine reliance on the linear model. A typical linear 
sperif ication of a learning function may include doth measures of aoility and 
exposure to new material. The problem with the linear specification is that 
it implies all students learn to Lne same degree the subject matter presented 
to them. If one believes that youth differ, for whatever reason, in their 
capacity to learn, then the rate at which one learns new material is higher 
for those with high ability to learn than for others. This argu^nent implies 
that readiness or ability intera cts with exposure to produce the learning 
rate. 

This paper carries out a numb?r of preliminary investigations of an in- 
teraction specification of the ef/ects of readiness and exposure on learning 
rate. Two dependent variables are studied: (1) verbal test score, and 
(2) mathematics test score. Time-2 measures of these variables are used as 
the outcomes to oe explained. Because of the reUtive difficulty of using a 
product model instead of a linear model, the set of independent variables is 
small. Indicators of exposure include amount of course work in two academic 
subjects (English, math), two vocational subjects (business and office, tech- 
nical), ard amount of homework. The data for the analyses were taken from 
the base-year and first follow-up surveys of the sophomore cohort in the High 
School and Beyond. 
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The data do reveal statistically significant interactions amonq indicators 
of learning readiness (or capacity to learn) and indicators of exposure. But 
the patterns of interaction do not conform to those predicted by the theoreti- 
cal model. There are several possible reasons for failure of the data to sup- 
port the model. (1) The indicators of readiness may be too crude. On a pri- 
ori grounds, lagged test score should be the best indicator of those used. 
For the analyses in which math test score is the dependent variable, the coef- 
ficient on lagged test score does display the predicted pattern across levels 
of math course work and tends to do so across levels of homework. Not even 
this modicum of support is observed for verbal test score, nowever. (2) It is 
possible, even likely, that four of the measures of readiness--parentd^ stat- 
us, family income, gender, and race--would be better viewed as indicators of 
exposure. Such an interpretation would require splitting the sample still fur- 
ther into race, gender, SES, and income levels. Even the large sample size of 
the HSB would not support analyses within so many subsamples. Simplifying as- 
sumptions would be required. (3) The simplifying assumptions imposed as part 
of the model-buildinq process may not suffice, even as first approximations. 

It is concluded that, while the analyses here do not support the inter- 
action model, the hypotheses expressed by the model are stronq enouqh on a 
priori grounds that further effort to develop and test such a model is jus- 
tified. In particular, quantitative research will have nothing to offer 
reqardinq practical decisions as to which educational experiences are best 
suited for which students until the characteristics of students and of edu- 
cational experiences are allowed to interact in determining outcomes. 



Study 2; Determinants of High School Work Experience 

Because of the hiqh incidence of workinq amonq hiqh school students and 
increasinq evidence that working durinq high school influences post hiqh- 
school labor market success, it is important to understand the key factors 
that influence work experience durinq hiqh school. This paper takes initial 
steps toward achievinq that understandinq. It investiqates potential effects 
of a larqe number of variables on 4 rk outcomes durinq hiqh 5Chool--hours 
worked per week, wage, labor-force participation, and unemployment. 

The investiqation is carried out within a supply and demand theoretical 
framework. A utility model of labor supply predicts that hours of labor 
supplied are primarly a positive function of wage. The standard equilibrium 
model of supply is expanded in 2 primary respects. Fi»^st, nonwaqe work re- 
wards and valuation on school are added to the model, which initially includes 
only wdqe and hours. Second, tne equilibrium model is qeneralized to account 
for changes over ti.^e. The demand theory is less formal. It is based on the 
fundamental idea that employer demand for younq employees depends on waqe, 
personal characteristics that are only roughly related to productivity (e.q., 
race, gender, SES), and on the strenqth of the local economy. 

It is found that waqe is not the primary determinant of labor supply, 
rather a set of attitudes used to reflect nonmonetary rewards of work influ- 
ence hours and labor-force participation. These attitudes also affect waqe 
and unemployment and are therefore interpreted as affectinq employer demand. 
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Although some behavioral indicators of valuation on school affect hours workea 
as predicted by the theory, the data indicate that valuation on school does 
not have a stronq impact on worK outcomes. 

Two personal characteristics have strong effects on employment outcomes. 
Females earn over 12 cents an hour les*- than males with the same work experi- 
ence, attitudes, race, and socioeconomic background. Sldcks are over 9 per- 
cent more likely to be unemploy2d than whites, after controlling for work 
experience, attitudes, socioeconomic background, and school differences. 

For educational policy, the primary implication of these findings is that 
schools should pay attention to development of work-relateo attitudes of tneir 
students. Good attitudes improve work outcomes. The findings indicate sup- 

t for views expressed in the recent National Commission Report on Secondary 
Vocational Education (1984). That report calls for a balance of educational 
goals among a broad spectrum of educational outcomes. 

For national employment policy more generally, the findings here reinforce 
the need to enforce equity provisions of the law to assure females and blacks 
equal access. 



Study 3: Effects of High School Curriculum and 
Performdhce on Employment after High School 

Tnis study examines tne impact of high school curriculum, grades and 
performance on standardized tests on the early laoor market success of high 
school graduates who do noi go to college full time. Two waves of intervie\;s 
in 1980 and 1982 with the 3,000 seniors from the High School and Beyond Survey 
WHO chose not to attend college full time provide the data for the study. 
Three indicators of laoor market success were analyzed: wage rates, number of 
months employed, and earnings. Bivariate tabulations reveal that: 

(1) Among noncollege bound youth, taking additional vocational 
courses is associated with only a smal*" reduction in the nutiber 
of academic courses taken. 

(2) Taking additional vocational courses is strongly associated with 
success in the labor market immediately after high school. The 
30 percent of non-college bound students who took one or fewer 
vocational courses, received wage rates that were 7.5 percent 
lower, worked about 19 percent less and earned 32 percent (about 
$2,000) less than students who took 4 vocaticnal courses in 
their last 3 years in high school. 

(3) The total amount of academic and vocational course work has a 
moderate association with greater success in the labor market. 
Students nho took 16 or more full-year academic or vocational 
courses (during their final 3 years in high school earned a 7 
percent higher wage and 24 percent more income in 1981 while 
working only 2 percent more months than students who took fewer 
than 10 courses. 



(4) For the noncolleqe bound student, taking additional academic 
courses is not associated with higher earnings immediately after 
high school. Graduates who took 12 to 14 full-year academic 
courses In their final 3 years in high school worked 8,5 percent 
less, received a 3.5 percent lower wage rate and earned 14 per- 
cent less in 1981 than students who took 6 to 8 full-year aca- 
demic courses. 

Multivariate models predicting these outcomes were estimated control linq for 
social background--fami ly income, education and occupation of the mother and 
father, family structure (number of siblings), and for attitudes and habits 
measured toward the end of senior year--locus of control, self este'am, work 
attitudes. Th'^se models reveal that: 

(5) The associations described in points 2, 3, and 4 seem to reflect 
causal processes. Controlling for the students background, atti- 
tudes, grades, and test scores does not change the nature of the 
underlying relationships. In the simple model (table 5) four vo- 
cational courses increases a male's wage rate by a significant 
5.6 percent, months employed by 4.8 percent and earnings by sta- 
tistically significant 12 percent. For females the increases 
are 1.6 percent for wage rates. A statistically significant 9.7 
percent for months worked arid a statistically significant 15.7 
percent for earnings. For women academic course work has 
statistically significant negative effects on all three 
outcomes. 

(6) While for most students a small increase In the number of vo- 
cational courses taken and an equal reduction In the number of 
academic courses will increase earnings, the earnings benefit 
of such a substitution falls as the number of such vocational 
courses increases and the number of academic courses declines. 
In other words academic and vocational course work have comple - 
mentary effects on the earnings of high school Graduates whoT^o 
not go to college full time . The mix of courses that maximizes 
earnings in the calendar year after high school is: 

—about 36 percent vocational for males, 
--about 48 percent vocational for women. 



Study 4: Time Profile of You:hs' Labor Market Outcomes 

High school education and experience influence youthful workers* labor 
market outcomes. These outcomes are determined by youths* ability to find 
jobs, to perform on the jobs, and to keep them. In this study, the impact 
of three aspects of high school education on the labor market outcomes are 
analyzed. The first is curriculum: combination of basi. academic (English 
and mathematics) courses, other academic courses, and vocational education. 
The second is the level of achievement and <itudent*s ability. The third is 
work experience In high school. The post nigh-school work outcomes are hours 
worked per week, wage, and earnings. 
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The analysis is based on high school graduates wnc dio not attend post- 
secondary school as full-time students. It is assumed that the major activity 
of these students is participation in the labor m.^rket. High school experi- 
ences are some of the most important factors in determining the labor-market 
outcomes fo»" those youths. 

'?'^p data are ob.uinerl from the two waves of the 1980 High School and be- 
yonc SB) Senior Cohort Survey. The initial wave covered more than 12,000 
high school seniors from about 1 ,000 schools in the spri.ig of 1980 and the 
follow-up survey was conducted 2 years later. The first survey collected a 
wide range of facts; socio-economic or family background, course work, grades 
in various courses, work experience, and attitude and aspiration information. 
Also at the time of the first survey, students took standardized tests in 
reading, vocabulary, and mathematics. Scores on these test provide good mea- 
sures of student's basic skill level. The second survey asked the detailed 
questions about students' labor market experience after graduation. From 
these questions we constructed a history of students' labor market outcomes. 
This data set allows analysis of the time profile of the effect of high school 
experience. 

Analysis of the longitudinal data on earniri^s suggests that all three as- 
pects of high scrool experience improve students' earnings after graduation, 
but differences are found in the time patterns of tne effects. We founo the 
fol lowing: 

• Work experience in high school is strongly associated with higher earn- 
ings right after graduation and tne positive association persists over 
the 21-iro'th period after graduation. However, its magnitude and impor- 
tance diminish over time. Those who worked 20 hours per week through 
the last three years in high school earn 17 to 20 percent more than the 
students with no work experience in high school or in the first 3 months 
after graduation. However, the relative advantage in weekly earnings 
due to high school work experience declines to about 10 percent after 21 
wnths from graduation. 

• Vocdtional education has a positive effect on earnings. Amount of 
course work in vocational education is positively associated with higher 
earninus in the beginning, and its positive effects continue to increase 
in the next 21 months. Two years of high school vocational education 
increases earnings by 5 percent in the first 3 months after graduation. 
The effects of vocational education persist and its relative importance 
increases over the next 18 months. Twenty-one months after graduation, 
increases in earnings is 7 percent for males, and more than 10 percent 
for females. 

• The effects of basic skills (in mathematics and English) show a similar 
time pattern as vocational education. Those with higher basic skills 
earn more than those with low skills from the very early stage in the 
labor market and the difference increases with time. One standard 
deviation Increase in the test score predicts nearly 10 percent increase 
in earnings after 21 months from graduation. On the other hand, amount 
of course work in basic skills does not show any significant effects on 
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earnirgs. It implies that amount of course work in basic skills, per 
se, is not important the effectiveness of basic education is. 

These findings are examined more closely by looking at the time profile of 
wage rate and work hours. Sequential analysis of work hours and wage rates 
revealed the following relations: 

• There are distinctive differences in tht jffects of work experience be- 
tween males and females. For males, the difference in work experience 
results in wage difference. In the first 3 months after graduation, 
those who worked through high school earn $1.00 per hour (33 percent) 
more than the students with no work experience. Although the wage gap 
diminishes gradually over the observation period, it does not disappear 
after 21 months. the end of the 21-month period, the difference is 
reduced to about 50 cents per hour. In contrast to males, throughout 
the observation period no difference is found in females wage rate by 
work experience. The impact on work hours diminishes gradually for 
both males and females but the differences between gender are found in 
the impact of summer work. For males, after 3 months from graduation, 
there is little difference in work hours between those who worked 
through high school and those wno worked only in the summer. On the 
other hand, for the females a major gap is found between those who 
worked through high school and those who did not work during regular 
school time. Differences in weekly work hours are 11 hours (34 hours 
to 22 hours) in the first three months and 8 hours (34 hours to 26 
hours) after the 21 months from graduation. 

• Course work in vocational education has lasting positive effects on 
both wage rate and work hours of males, but its effect for females is 
mainly on work hours. During the 4th month to the 21st month after 
graduation, an additional 2 years of vocational courses increases men's 
weekly work hours by a significant 2 hours (6 percent) and the wage 
rate by 12 cents per hour. For females, the effect of vocational edu- 
cation is about the same as males in terms oV its impact on weekly work 
hours but no positive association is found between wage rate and voca- 
tional course work. 

• In addition to the amount of course work, good performance in vocatior.- 
al courses further raises wage rates for both males and females. Male 
students who specialize in trade-technicnl courses and received good 
grades enjoy higher pay per hour through the observation period. Males 
who received mostly A's and B's in trade and technical courses get paid 
about 45 cents per hour (10 percent) more than those who didn't. Fe- 
males' pood performance in business and office courses results in high- 
er wages in the beginning but its effect fades 18-months after gradua- 
tion. 

• Students with higher skills in mathematics and English work more hours 
per week and the magnitude of the effect is quite stable. For both 
males and females, a one standard deviation (8 points) increase in the 
test score is associated with statistically significant 2-hour increase 
in weekly work hours throughout the observation period. However, no 
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significant relation is found between basic skills and hourly earni^iQs. 
It follows that positive association between basic skills and wePKly 
earnings is the result of longer work hours. 

In order to explain the above findings, two models describing the rela- 
tionship between wage rates and job training are presented. In the first 
model there is a ceiling in productivity and the job trainina in high school 
is a substitute for on-tne-job training. The model predicts that those who 
have had job training in high school receive higher wage in the beginning but 
the ddvantaqe disappears after the training period is over. 

In the second model, job training in high school complements on-the-job 
training. It predicts long-lasting effects of high school job training on 
wage rates. Observed patterns of the effects of job training seem to 
indicate that females' labor market experiences are better explained by the 
first mortel and the second model is a better description of male labor market 
outcomes. 
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CHAPTER 1 

LEARNING AS A PRODUCT OF EXPOSURE AND READINESS 
Lawrence Hoichkiss 

Basic skills comprise a critical element in preparing youth for employ- 
ment. Consequently an importani component of research on employability de- 
velopment must De study of how schoolin'^ \,sters development of basic skills. 
A large and growing empirical literature on effective schools has focused in 
large measure on test-score outcomes as measures of basic skills. Beginning 
with publication of the Equal Educational Opportunity Report (EEOR) in 1960 
(Coleman et al. 1966), a standard linear model has frequently been applied to 
investigate effects of differences among schools on development of basic and 
academic skills (e.g.. Smith 1972; Mayeske et al. 1975; Alexander, HcPartland, 
and Cook 1981; Rutter et al. 1979). For the most part, having found small dif- 
ferences in test-score outcomes among schools, other investigators have noted 
the importance of examining different experiences to which stuaents within a 
given school are exposed. Again, the standard linear model has been widely 
applied (e.g., Murnane 1975; Heyns 1978; Wiley 1976; Karweit 1976). 

A downward trend in high-school student scores on the SAT over the past 
several years (interupted in the past year) has stimulated an upsurge of in- 
terest in effective schooling practices at the high school level (National 
Commission on Excellence in Education 1983; Boyer 1983; Goodlad 1983; National 
Commission on Secondary Vocational Education 1984). One important aspect of 
the call for reform is a recommendation to increase the number of academic 
courses required of high school students. Many states and local school dis- 
tricts have responded by increasing these requirements. Of course, students 
who take more academic courses nave less time left over to take other courses. 
It has been speculated that not all youth benefit uniformly from takinq academ- 
ic courses (Thurow 1979; National Commission on Secondary Vocational Education 
1984). Some youth may benefit so little that it is not worthwhile for them to 
take some courses. Otners may be better off taking vocational courses where 
they not only prepare for employment but also may improve their basic skills. 
To date, however, little serious investiqation of these possibilities has been 
conducted. 
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A major barrier to quantitative investigation of the simple idea that not 
all youth derive the same benefit from the same educational experience is the 
nearly universal, routine reliance on the linear model. A typical linear 
specification of a learning function may include both measures of ability (or, 
more generally, readiness) and exposure to new material (e.g., courses taken, 
amount of homework). The problem with the I'lnear specification is that it 
implies all students learn to the same degree the subject matter presented to 
them. In this view, a unit of ability is a perfect substitute for a unit of 
exposure, and a unit of exposure is a perfect substitute for a unit of abil- 
ity. On the other hand, if one believes that youth differ, for whatever 
reason, in their capacity to learn, then the rate at which one learns new ma- 
terial is higher for those with high ability to learn than for others. This 
argument implies that readiness or ability interacts with exposure to produce 
the learning rate. The simplest expression of this interaction is a product 
model. That is, learning is produced by the product of readiness x exposure. 
In contrast, the linear model implies that learning is determined by the sum 
of readiness and exposure--learning rate = readiness ♦ exposure. 

This paper carries out a number of prelimi.^ary investigations of an in- 
teraction specification of the effects of readiness and exposure on learning 
rate. Two dependent variables are studied: (1) verbal test score, and 
(2) mathematics test score. Time-2 measures of these variables are used as 
the outcomes to be explained. Because of the relative difficulty of using a 
product model instead of a linear model, the set of independent variables is 
small. Indicators of exposure include amount of course work in two academic 
subjects (English, math), two vocational subjects (business and office, tech- 
nical), and amount of homework. 

In this paper the term learning readiness is incended to include all 
aspects of individuals that make them differ in their capacities to learn. 
Readiness is therefore a complex mixture of inherent and learned abilities. 
The primary indicator of readiness used in this paper is the time-1 test 
score--on the grounds that what one already knows about a subject is the best 
available indicator of readiness or ability to lea»^n more. The usual controls 
for socioeconomic background and personal characteristics also are included, 
except here these variables are interpreted as additional indicators of 
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readiness. It should be noted that the primary concern of this paper is to 
develop and test a preliminary structural model that expresses the simple idea 
that not all youth benefit equally from the same experiences. If the prelimi- 
nary models tested here yield promising results, then future research should 
devote additional energy to improving the operational measures of readiness 
and exposure and to refining the specification of the model to reflect more 
precisely our best hypotheses about the process of learning. 

Theoretical Model 

In broad outline, the linear model of learning may be written in the fol- 
lowing terms: 

(1) learning = a ♦ b • readiness ♦ c • exposure, 
where a, b, and c are constants, generally estimated by linear regression. 
This type of model has been used nearly universally to study effects of 
different aspects of readiness (e.g., IQ test) and exposure (e.g., time in 
class) on learning. The primary proble.n with this specification can be seen 
by looking at the effects of readiness and exposure on learning. The effect 
of readiness = b— a constant. This result implies that the effect of readi- 
ness is the same irrespective of the amount of subject material to which one 
is exposed. The most extreme instance of the absurdity of this viewpoint is 
that it implies learning of material to which one has not been exposed. If 
exposure is zero, learning is directly related to readiness alone. Likewise, 
the linear model implies that the effect of exposure = c--also a constant. 
This means that all people learn material to which they are exposed at the 
same rate. In the extreme case, a "moron" and a "genius" benefit equally from 
exposure to one additional piece of information about advanced physics. 

These aspects of the linear model quite obviously do not reflect our best 
hypotheses about the process of learning. Yet, it would be naive to dismiss 
the linear specification out of hand because it fails to express every subtle 
aspect of our intuitive understanding of learning. First, experience shows 
that the linear model is robust--it gives reasonably good results under a vari- 
ety of situations in which it is not, on strickly technical grounds, appropri- 
ate. In particular, it will produce a fairly good approximation of a non- 
linear function over a restricted range provided tnat the nonlinear function 



does not fold back on itself. Second, application of the linear model with 
data is routine; even the most elementary nonlinear forms often pose practical 
roadblocks.* 

In view of these considerations, resort to a nonlinear specification ought 
to be done only for compelling reasons. On the face of it, the problems with 
the linear model just recited seem sufficient in themselves, except that the 
linear mndel may produce a close enough approximation over the limited range 
of data typically available for analysis. Part of the purpose of this paper 
is to find out whether a nonlinear model of learning expressing important 
subtleties of the process that are ignored in a linear model produces suffi- 
cient improvement in the statistical fit to justify the added complexity. 

But there is another more practical reason for examining the nonlinear 
model. Since the linear model implies that all students benefit equally from 
any of a variety of educational experiences, quantitative research based on it 
offers no hope of helping educators with day-to-day decisions about which stu- 
dents can benefit most from which experiences. In particular, research based 
on the linear model can be of nj help in determining an optimum mix of academ- 
ic and vocational courses. 

Objections to the linear model of learning occassional ly have been raised 
in the literature (e.g., Sirensen and Hallinan 1977; Walberg I98I; McPartland 
and Karweit 1979; Hotchkiss 1984).** Sirensen and Hallinan (1977) propose a 
very general specification that is pertinent to the present study. They pos- 
tulate that-- 

(2) learning rate = f [(readiness) x (exposure rate)], 
where f is an unspecified positive function. An important conceptual difficul- 
ty with this formulation is that it ignores the fact that people forget infor- 
mation. Since f is a monotonically positive function of both readiness and 
exposure, and since neither readiness nor exposure are conceived of as assum- 
ing negative values, a negative learning rate is not possible in (2). One way 



*Even when the model is linear in the coefficients, multicolinearity produced 
by powers and products in the X*X matrix often renders estimates of 
coefficients unstable, 

**The theoretical presentation in this section is an expansion of the work 
reported in Hotchkiss (1984), Chapter 6. 
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to resolve this difficulty is to define learning as the acquisition of new 
knowledge— so that it cannot in principle be negative. Then equation {2] can 
stand as it is. While this resolution is satisfying conceptually, it will not 
do for most empirical wor<, because it generally is not feasible to observe 
directly the acquisition of new knowleaqe. What we observe are standardized 
test scores. The difference between test scores at two points in time re- 
flects not only acquisition of new knowledge but also information that has 
been forgotten. Consequently, in order to make use of equation (2) in most 
empirical settings, it is necessary to augment it with a "forgetting func- 
tion." 

To the end of developing a model that has a sensible interpretation when 
used with test score data, let y represent the current level of knowledge as 
indexed by a test score. Then the change in y is determined by-- 

(3) Ay = (learning rate - forgetting rate) At, 
where Ay = change in y, and At is an increment of time. 

Each person absorbs a certain proportion of the new information to which 
he or she is exposed in a given time interval. The proportion absorbed de- 
pends on the individual's ability or learning readiness-- 

(4) learning rate = R x E, 

where R and E are adopted as shorthand notation for readiness and exposure 
rate . 

As a very rough first approximation, assume that a constant proportion of 
current information is forgotten in a given time interval, irrespective of 
learning readiness or exposure. The forgetting function then can be written 
as-- 

(5) forgetting rate = qy, q = positive constant. 

Prerumably, in fact, q depends on most or all of the same factors that 
determine readiness and exposure rate. To avoid intractable estimation 
problems, however, the constant forgetting rate is maintained. 

Let readiness depend linearly on current knowledge y and on an exogenous 
factor x. The function is-- 

(6) R = Po ♦ Pix ♦ P2y 

Extension to several exogenous variables is straightforward but is omitted 
here to avoid unnecessary complexity. 



Now, dividing (3) through by At, letting At -> 0, substituting (6) into (4) 
and (4) and (5) into (3) gives the following result: 

(7) ^ = R X E - qy 

= (Pq * Pi^ * P2y)xE - qy 

^^^^ it " Pq^ * Pi^^ * (p2E-Q)y 

It is seen that the coefficients on x and y in the differential equation (7a) 
depend on exposure rate, E. 

For simplicity it is assumed that the exposure rate remains constant over 
extended periods of time.* The rate differs among individuals, however. 
There are two ways to conceive of these differences during a set time inter- 
val. Case one is that each individual is exposed at a constant rate over the 
entire interval, but that rate differs among individuals. Examples of this 
type of difference among people include two people taking the same subject in 
school with differen*" teachers, two people taking different subjects with 
partially overlapping content, and two people taking differing numbers of 
courses on the same subject within the given time interval. 

In case 2, people differ in exposure over a set time interval because 
exposure lasts for differing lengths of time. Obvious examples include two 
people taking different number of semesters of English or math during their 
4-year high school careers. 

Integration of (7a) is straightforward for case 1 and leads directly to 
the prediction that regression coefficients on x and lagged y differ according 
to exposure rate. The integral form of (7a) is 

PqE (PoE-q)t PjE (PpE-q)t (PpE-q)t 

(8a) y2 = a; * * b*yj, 

where e is the base of the natural logarithm. (See Coleman 1968; Doreian and 
Hummon 1976; Arminger 1983). The regression weights on x and y are given by 



Sorensen and Hallinan (1977) impose the assumption that exposure to new mate- 
rial is a constant proportion of material remaining to be taught in a given 
time from a syllabus. In their view, exposure rate therefore is not constant. 



p,E (P;^E-q)t 
(9a) aj - ^^[6 ^ -1] , and 



(9b) b* ^ e 
respectively. 

It is clear from these results that the regression weight on lagged y (b*) 
is a monotonic positive ^unction of exposure, 

dh* (P.E-q)t 
(10) db , p^te 2 > 0 I p2 > 0 . 

Therefore, the model predicts that separate regressions calculated within homo- 
geneous exposure levels will produce higher regression coefficients on lagged 
y among youth with high exposure than among youth with low exposure. This re- 
sult agrees with S^rensen and Hallinan (1977). 

The effect of increasing exposure on the coefficient for x is not so 
clear, however. The derivative of that coefficient with respect to exposure 
is— 

2 2 (P2E-q)t (PoE-q)t (PoE-qt) 

da* h^^^ - PpEqte ^ . q(i-e ^ ) 

(„) ^1 p [J -—7-7-72 1 • 

(P2E-q) 

Since Pi/(P2E-o)2 > q, the sign of the derivative is determined by the messy 
numerator term inside the square brackets. It is not obvious from inspection 
that this term is always positive; hence, the correspondence between the coef- 
ficient on X (a*) and exposure appears to be ambiguous. Having carried out 
nur.ierous numeric calculations, however, I have not found any combination of 
the parameters that fails to produce a positive derivative; generally the ef- 
fect of changing exposure in those calculations produced a stronger response 
on the X coefficient than on the coefficient for lagged y. The same conclu- 
sion applies to the Intercept. These conclusions regarding the response of 
the a^ coefficients do not ?gree with Sdrensen and Hallinan. 

Recall that in case 2 people differ in exposure during a given t^me inter- 
val due to different lengths of time of exposure. To determine the irrpact of 
increased exposure in this instance on the regression coefficients, it is 



assumed that exposure is "front loaded," meaning that it starts at the begin- 
ning of a period and runs continuously at a constant rate until it ends. Af- 
ter it ends, it does not start again. The assumption of front loading is at 
best a very rough approximation, but again it is necessary to impose simpli- 
fication on the model in order to proceed. 

To derive the correspondence between exposure and the regression coeffi- 
cients for case 2, the differential equation is integrated in segments over 
the period between measurements. The first segment corresponds to the period 
of heightened exposure, the second to reduced exposure. The resulting equa- 
tions, though uncomplicated in principle, are ungainly in appearance. They do 
lead to the unambiguous prediction that both the coefficient on x and on 
lagged y are positively connected to exposure--as exposure increases, so do 
the regression coefficients. The model also predicts that the intercept is 
positively related to exposure. 

Data and Variables 

The sample for this study consists of the base year and first follow-up 
surveys of the Sophomore cohort of the High School and Beyond (HSB).* The 
:>ample includes 30,030 sophomores attending 1,015 U.S. high schools in 1980. 
These same individuals were surveyed again in 1982 when they would have been 
seniors in high school, providing they progressed at the modal rate. Respon- 
dents who did not participate in either the base-year or first follow-up sur- 
vey were excluded from the analyses, leaving a base of 27,118 cases. High 
school dropouts also were excluded, reducing the sample size to 24,697. In 
addition, varying numbers of cases were deleted in specific analyses. Each 
case in which the value of the dependent variable or an interaction variable 
(English classes, math classes, business and office classes, technical 
classes, and homework) was missing also was deleted. 

Two dependent variables are used in the empirical te':ts of the model- 
mathematics test score and verbal test score. Measures of these two variables 



♦See Frankel, et al. (1981) and Jones, et al. (1^83) for description of the 
sample. Coleman, Hoffer, and Kilgore (1982) also provide thorough summary of 
the base-year survey. 
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are available for the same individuals at their senior and sophomore years in 
high school. 

rive variables are used as indicators of exposure; these are (1) years of 
course work in English during the junior and senior years of high school, (2) 
years of course work In business and office during the same period, (3) years 
of course work in mathematics during the period, (4) years of course work in 
vocational-technical subjects during the period, and (5) hours of homework per 
week. Examples of academic and vocational courses were picked deliberately to 
gain some insight into the degree to which students' knowledge of academic sub- 
jects IS influenced by academic and vocational course work. 

Five variables also are used to index learning readiness. The primary 
indicator is current level of knowledge in a subject (math or English in the 
present context). The rationale for using current level of knowledge is that 
ability to learn new material depends on what is already known. The more one 
knows at present, the easier it is to learn additional information. Addition- 
al indicators of readiness are race, gender, an index of parental socioeco- 
nomic status, and family income. These latter four variables are choosen in 
deference to historical precedent rather than a tightly reasoned theory about 
determinants of readiness. Few quantitative studies of determinants of learn- 
ing have been conducted without controls for socioeconomic background and per- 
sonal characteristics such as race and gender. Small effects of these vari- 
ables on test scores have been observed repeatedly. 

The income variable is converted to logarithms. The index of family stat- 
us consists of the average of both parent's education, occupational status, 
and number of possessions in the home, each converted to standardized scores 
(X=0, SD=1) prior to calculating the index value. 

The income and status variables were measured from student reports taken 
from the base year survey. Race and gender were measured using coabined in- 
formation from both waves of the survey. Time-2 test scores were collected 
during the first follow-up, and time-1 test scores were collected during the 
base year survey. 



Analysis 



The statistical analysis is carried out with linear regression within sub- 
samples of relatively homogeneous exposure levels. Since the HSB sample is 
large, it is feasible to carry out analyses within fairly fine subdivisions of 
it. The following categories of each of the 5 exposure variables along with 
the percentage of the sample in each are laid out as follows: 

Mathematics course work 



MATH 0 -- 0 to 1/2 yrs. 6.2% 

MATH 1 — 1 to 1 1/2 yrs. 24.9 

MATH 2 -- 2 to 2 1/2 yrs. 33.3 

MATH 3 -- 3 or more yrs. 35.6 

Technical-vocational course work 

TECH 0 -- none 77 q% 

TECH 1 -- 1/2 to 1 1/2 yrs. 13!2 

TECH 2 -- 2 to 2 1/2 yrs. 5.3 

TECH 3 -- 3 or more yrs. 3.7 

English course work 

ENGL 0 -- 0 to 1 1/2 yrs. 3.4% 

ENGL 1 - 2 to 2 1/2 yrs. 16.3 

ENGL 2 -- 3 yrs. 56.5 

ENGL 3 " more than 3 yrs. 23.8 

B usiness and office course work 

BUSO 0 -- 0 to 1/2 yrs. 46.2% 

BUSO 1 -- 1 to 1 1/2 yrs. 25.9 

BUSO 2 - 2 to 2 1/2 yrs. 15.4 

BUSO 3 — 3 or more yrs. 12.5 

Homework 

HWRK 0 — less than 2 hrs/week 18.2 

HWRK 1 " 2 to 3 1/2 hrs/week 28.1 

HWRK 2 - 4 to 7 hrs/week 24.8 

HWRK 3—7 or more hrs/week 28.9 



Five sets of analyses were carried out for each of the two dependent vari- 
ables. For mathematics, one set was conducted within levels of math course 
work, one set within levels of technical course work, one set within levels of 
homework, one set within combined levels of math and technical courses, and 
one set within combined levels of math and homework categories. For verbal 
test score, analyses were conducted within levels of English course work. 
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levels of business and office course work, levels of homework, combined levels 
of English and business and office course work, and combined levels of English 
course work and homework. The latter 2 sets of regressions do not reveal much 
additional information, however; consequently, coefficient estimates associ- 
ated with them are not tabulated. 

For each of these subdivisions of the sample, linear regressions of the 
following form are reported: 

(12) y2 = * ajxj*...-^ ajx^ + b*y^ , 

where 

= senior year math or verbal test score, 

Xj = race (l=black, 0 otherwise), 

%2 = gender (l=female, 0=male), 

= index of family status, 

x^ = log of family income, 

yj = sophomore year math or verbal test score, and 

a^,b* = regression coefficients. 

The theoretical model predicts that each of the regression coefficients includ- 
ing the intercept will be positively related to the level of exposure. 

Additionally, unconditional linear regressions including dummy variables 
for each level of exposure (except one) are reported for various combinations 
of the exposure variables. 

Findings 

The findings are reported separately for mathematics and verbal test 
scores. Mathematics is presented first. Table 1.1 reports regression coeffi- 
cients for a sequence of unconditional linear specifications, each correspond- 
ing to one interaction specification to be reported subsequently. The linear 
models are reported primarily to provide a basis of comparison, but they do 
reveal interesting results. According to the estimated effects displayed in 
the table, years of math course work have by far the strongest effects on 
growth in math achievement.* The more math course work taken, the higher the 



♦Equation (12) is equivalent to a growth model in which Ay appears on the 
left. 



ERLC 



11 



TABLE 1.1 



UNCONDITIONAL LINEAR SPECIFICATIONS OF EFFECTS OF READINESS 
AND EXPOSURE ON MATH TEST SCORE 

(Dependent variable • Mth test score, time 2) 



Independent 
Variable 


Nathematics 
Course Work 


Technical 
Course Work 


Homework 


Nathematics 
A Technical 
Course Work 


Nathematics 

rmjr<p Work 

t Homework 


Intercept 


11.1610*** 


10.2958*** 




11 .1 JOt 


11 .4 J^^ 


Lagged Math test score 


.7693*** 


.8198*** 


.8144*** 




./907 


Race (1-black) 


-1.9889*** 


-1.3662*** 


-1.3454*** 


-Z.C0?6*** 


-1.9429*** 


Gender (l-female) 


-.5146*** 


-.6853*** 


-.7763*** 


-.4965*^* 


-.7596*** 


SES Index 


1.^976*** 


1.3712*** 


1.3059*** 


1.0958*** 




Family Income 


.5303*** 


.5640*** 


.5512*** 


.5276*** 


. 9UU7 


Hath 1 


.0989 






.0930 


-.«;660 


Math 7 
noun c 








1.0904*** 


.8591*** 


Hath 3 


3.5882*** 






3.5797*** 


3.1551*** 


Hwrk 1 






-.3596** 




.6983*** 


Hwrk 2 






.2267* 




1.2646*** 


Hwrk 3 






1.5523*** 




1.9273*** 


Tech 1 




.3550* 




.3405* 




Tech 2 




-.3064 




-.1662 




Tech 3 




-.0101 




-.0634 




Corrected R' 


.6746 


.6563 


.6585 


.6746 


.6783 


N 


20775 


20775 


20624 


20775 


21548 


F 


390.5749 


C.OllO 


39.7512 


196.9558 


241.2103 


P 


.0001 


.01 


.0001 


.0001 


.0001 



♦pi .05. 
t p i .10. 
* P J .01. 
»* p J .001. 

p J .0001. 

(2-ta11ed test) 
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test score. Hours of homework per week also have a fairly strong effect, but 
't as strong as math courses. Again the effect is positive as one would ex- 
r^ect, but it is slightly nonlinear. The pattern of coefficients on technical 
courses also is nonlinear. Those taking 1/2 to 1 1/2 years of technical 
course work learn more math than those taking no technical courses and more 
than those taking 2 or more years of technical course work. These effects are 
hardly changed by including more than one type of exposure variable. 

Table 1.2 presents estimates under the interaction model, taking the ex- 
posure variables 1 at a time. Each panel of table 1.2 corresponds to one of 
the first three columns of table 1.1. Since the models with dummy variables 
for the top three levels of exposure, in effect, test for differences among 
the intercepts, the F-tests in table 1.2 test for differences among slopes. 
All three are statistically significant. 

The expected pattern of increasing slope coefficients for increasing ex- 
posure is quite clear on the lagged dependent variable in the four levels of 
math course work. The pattern here Is fairly strong witn no reversals. The 
pattern on the coefficients for lagged math test In the four levels of home- 
work is comparatively ragged, but tends to support the predictions of the 
interaction model In that the coefficient in the highost homework level Is 
substantially higher than the rest. The coefficients on the other Independent 
variables exhibit such erratic patterns that it Is difficult to characterize 
them as a group. It Is notable, however, that the intercepts within the 
levels of math course work decrease as homework goes up— just the opposite of 
the pattern predicted by the model. 

Table 1.3 presents regressions within each of the 16 levels of exposure 
produced by cross-c^.assifying the 4 levels of math course work with the four 
levels of technical cours^i work. The motivation underlying this analysis Is 
to take a preliminary step toward identifying an optimum mix of math and tech- 
nical courses for persons of differing levels of readiness. For Instance a 
simple calculation based on the data in table 1.3 Indicates that a white malp 
from a farnily of average (log) income who is selecting between 3 math courses 
and 2 math courses and 1 technical course would be better off taking the three 
math courses so long as his base year math test score were above 41.4 (ave=50, 
SO-9.2); otherwise, he is better off with 2 math courses and 1 technical 
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TABLE 1.2 



ONE-WAY INTERACTIOI, MODELb OF EFFECTS OF EXPOSURE 
AND READINESS ON MATH TEST SCORE 

(Dependent variable = math test score, time 2) 



Independent Variable Hath 0 Math 1 Math 2 Main 3 

0^431 TTOT i^m] um) — 

Intercept 21.5258*** 16.2562*** 11.170o*** 11.7556 

Lagged math test score .6150*** .6645*** .77)*** .8265*"* 

Race (l=black) -1.2423* -1.7967*** -1.5825*** -2.3261*** 

Gender (l=feniale) -.3590 -.5510** -.2758* -.6467*** 

SES index 1.3460*** .6620*** .9878*** 1.1911*** 

Family income -.7494* .5221* .7322*** .5432*** 

p (no interaction) i .001 



Independent Variable 



Tech 0 
(16373) 



Tech 1 

W3T 



Tech 2 

jimr 



Tech 3 



Intercept 

Laqqed math test score 
Race (l=b1ack) 
Gender ( l=female) 
SES index 
Family income 



9.9313*** 
.8223*** 
■1.2535*** 
-.6487*** 
1.4310*** 
.6185*** 



8.9265*** 
.8359*** 
■1.7196*** 

-.5420* 
.8306*** 
.8359** 



17.0104*** 
.7524*** 
-2.3000*** 
-1.4159* 

1.8458*** 

-.3464 



p (no interaction) i .001 



Tm — 

14.5034*** 
.7965*** 
-.3437 
-1.6492* 
.9830* 
-.1402 



Independent Variab le Hwrk 0 Hwrk 1 Hwrk 2 HwrK 3 

(8292) 15693) (51041 (T5l4l 

Intercept 10.0819*** 10.7957*** 12.8269*** 9.9814*** 

Ldoqed math test score .8174*** .8015*** .3030*** .8760*** 

Race (1-black) -1.4118*** -1.3029*** -1.2528*** -1.1531* 

Genaer (Ufemale) -.5571*** -.6470*** -1 .3320*** -1 .1002** 

SES index 1.4639*** 1.1738*** 1.2&51*** .8459** 

Family income .6066*** .5506** .4026* .3906 



p (no interaction) s .001 
NOTE: Numbers in parentheses are sample sizes. 

♦ p < .05. 

• p ^ .10. 

* p i .01. 
** p < .001 . 

*** p i .0001. 

(2-tailed test) 
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TABLE 1.3 



TWO-WAY INTERACTION MODEL 


OF EFFECTS OF 


EXPOSURE AND 




READINESS ON MATH 


TEST SCORE- 


MATH AND TECHNICAL COURSE 


WORK 


(Dependent 


variable - 


math test score 


, time 2) 






Tech 0 


"lech 1 


Tech 2 


Tech 3 


Math 0 


(975) 


(136) 


(88) 


(44) 


Intercept 


19.5543*** 


16.7475** 


43.7776*** 


22.8623* 


LdcmcU inaLn test SLOrc 




r o 1 1 * 

.621 1 


.6143*** 


.5477*** 


Race (l=black) 


-.9131 


r n c ii 

- .5854 


-6.9479* 


-"ino DiacKS) 


Gender (l^feniale) 


.0074 


- .0685 


-4.0551* 


1 3240 


SE5 index 


1 1?7?*** 


.7327 


5.1967*** 


i . 7 1 U c 


Family income 


- 4798 


.8079 


-6 .4290*** 




Math 1 


(3868) 


(576) 


(274) 




T fit prrpnt 






1 7 fiA97*** 


15.0427** 


Lagged math test score 


.6626*** 




.003 / 


.07 JU 


Race (l^black) 


-1.6681*** 






-.9323 


Gender (l=female) 


-.4985* 






-.1870 


SES index 


.6945*** 




. it) JO 


1.1322 


Family income 


.4864* 


.83699 


.3123 


.3803 


Math 2 


(5528) 


(85d) 


(349) 


(196) 


i n LcrLcp L 




10 .7591** 


18.7957*** 


14.9503** 


Laoaed math test score 


7773*** 


.7679*** 


.7052*** 


7/1/1 O*** 


Race (l^black) 


-1 4754*** 


-1 .4618+ 


-3.3367** 


1 . U U 1 u 


Gander M^fprnalpl 


- 9S4S 


-.4766 


-1.2131 


1 . J J U 1 


SES index 


1 0493*** 


.3248 


1 .2273* 


. ou u / 


Fami ly income 


.7847*** 


1 n'5 "7 Ox 

1 .Oj/o* 


- .5078 




hath 3 


(6002) 


(1075) 


(333) 


(284) 


Intercept 


11.1832*** 


12.5875*** 


15.2180*** 


17.1414*** 


Lagged math test score 


.8271*** 


.8303*** 


.7619*** 


.fao23*** 


Race (l^black^ 


-2.2896*** 


-3.1143*** 


-2.2674* 


-.3604 


Gender (l=fema1e) 


-.4734* 


-.8589* 


-1.0933 


-3.3084* 


SES index 


1.2730*** 


.6991* 


1.6605* 


.6007 


Family income 


.6110*** 


.4784 


.6804 


-1.0083 



p (no interaction) i .601 

NOTE: Numbers in parentheses are sample sizes. 

♦pi .05. 
•pi .10. 
* p i .01. 
** p i .001. 
*** p i .0001 

(2-tailed test) 
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course. Of course, this calculation is given strictly for illustrative 
purposes--to show that the model at least reflects important aspects of the 
process under study. A linear model does not support this type of comparison. 
Certainly, one would not want to take the present calculation seriously. Much 
more investigation is needed before sufficient confidence in the model and 
empirical estimates could be achieved. It is doubtful, in fact, whether one 
would ever want to use a statistical model of any kind to make decisions re- 
garding the curriculum that individuals should follow. However^ any model 
that fails to account for the possibility that different course work is 
optimum for different people omits an important substantive feature of the 
process. 

The data in table 1.3 tend to replicate patterns observed in table 1.2. 
Within levels of technical course work, the coefficient on lagged math test 
score increases monitonically witn amount of math course work, without excep- 
tion. The intercepts tend to decrease within levels of math course work. 
Otherwise, the patterns are erratic, 

TaDle 1.4 shews regressions within levels of mazh course work and home- 
work. Again, the increasing value of the coefficient on lagged matn test 
score is observed within levels of homework, with only one exception. Tne 
decreasing value of the intercept ii also observed across increasing levels of 
math course work. The patterns on homework within levels of math course work 
are erratic; they do not support tne theoretical model. 

Taole 1.5 reports estimates of coefficients in additive models where ver- 
bal test score (time 2) is the dependent variable. As with the analysis of 
mathematics, each additive model corresponds to one interaction model. The 
additive effects of both English and business and office courses are nonlin- 
ear. Verbal test score increases as the amount of English or business and 
office cou'^se work increases, up to a point, then decreases. The turning 
point occurs sooner for business and office than for English. One possible 
explanation for the curvilinear relation in the case of English courses is 
that some Engl ;sh courses taken in the last year are repeated courses that 
students failed earlier, or they are remedial courses. The additive effects 
of homework on verbal test score are as one would expect— more helps. 
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TABLE 1.4 



TWO-WAY INTERACTION MODEL OF EFFECTS OF EXPOSURE AND 
READINESS ON MATH TEST SCORE: MATH COURSE WORK AND HOMEWORK 



L 



1 rV A f\ M ^ f\ M ^ 

( uepenoent 


varidDie = 


fnath test score 


, time 2) 






Hwrk 0 


Hwrk 1 


Hwrk 2 


Hwrk 3 


Hath 0 


(368) 


(450) 


(273) 


(174) 


Intercept 


23.3754*** 


19.1073*** 


25.7519*** 


18.5991*** 


Laqged math test score 


.5722*** 


.6928*** 


.4949*** 


.6684*** 


Race (l^black) 


-.0642 


-.8953 


-2.6586 


-2.2410 


Gender (l^female) 


-.6621 


-.7753 


.0579 


-.4717 


SES index 


.6842 


1.4535* 


1.4004+ 


1.3198+ 


Family income 


-.7753 


-.90859 


-.2579 


-.5388 



Math 1 
Intercept 

Lagged math test score 
Race (l=b1ack) 
Gender (l=female) 
SES index 
Family income 



(1216) 

17.3012*** 
.6206*** 

-1.5255* 
-.8489+ 
.3060 
.8777* 



(1650) 

17.0506 

.6590*** 
-2.1460*** 
-. 5226a 

.7509* 

.2779 



(1214) 

19.7690*** 
.6259*** 
-1.5434* 
-1.0555* 
1.0459** 
.2599 



(1032) 

li.5631*** 
.7393*** 

-1.8865** 
-.0845 
.4447 
.7388* 



Math 2 
Intercept. 

Lagged math test sec 'e 
Race (l=black) 
Gender (l=female) 
SES index 
Family income 



(1296) 

11.5688*** 
.7591*** 
-1.1717* 
-1.1704** 
.9197** 
.8989* 



(2037) 

12.1169*** 
.7403*** 

-1.5314*** 
-.4530« 
.9699*** 
.8385* 



(1925) 

12.3010*** 
.7722*** 

-1.8043*** 
-.4919e 
.9390*** 
.5534+ 



(1940) 

13.6105*** 
.7513*** 

-1.2718* 
.0515 

.9071*** 
.4220 
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Math 3 
Intercept 

Lagged math test score 
Race (l=black) 
tender (l=female) 
SES index 
Family income 



(923) 

11.5465*** 
.8387*** 
-2.6095*** 
-1.2076* 
-1.0879** 
.1075 



( 1825) 

9.4917 

.8358*** 
-1.7961*** 
-.1596 
1.1603*** 

.7846* 



(1889) 

12.8855 

.8228*** 
-1.6632** 
-1.0660*** 

.8153** 

.4561 



p (no interaction) i .001 
N OT E : Numbers in parentheses are sample sizes. 

* p i .05. 
? p 5 .10. 

* p 5 .01. 
** p 5 .001. 

*** p i .0001 

(2-tailed test) 



(3336) 

16.4834*** 
.7749*** 
-2.1949*** 
-1.1464*** 
1.2563*** 
.3951e 
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UNCONDITIONAL LINEAR SPECIFICATIONS OF EFFECTS OF READINESS 
AND EXPOSURE ON VERBAL TEST SCORE 

(Dependent variable - verbal test score. t1i»e 2) 



Independent 
Variable 


English 
Course Work 


Business t 

Office 
Course Work 


Homework 


English ft 

Office 
Course Work 


Enallsh 

k lly 1 1 SI 1 

Course Work 
ft Homework 


Intercept 


7.9478*** 


9.0618*** 


9.1519*** 


7.9354*** 


8.1715*** 


Lagged verbal test score 


.8450*** 


.8532*** 


.8493*** 


.8453*** 


.8313*** 


Race (1-black) 


-1.5941*^ 


-1.5553*** 


-1.5685*** 


-1.5821*** 


-1.5863*** 


Gender (l«fe«ale) 


•3509*** 


.3161*** 


.3631*** 


.2891*** 


.2172** 


SES index 


•7714*** 


.8052*** 


.7587*** 


.7814*** 


.7200*** 


rOmt I J inwOMC 


.#0oo 


.4090"" 


.4174*** 


.4005*** 


.3392*** 


Eng 1 


1.2779*** 






1.2472*** 


1.2414*** 


Eng 2 


1.9326*** 






1.9030*** 


1.8183*** 


Eng 3 


1.4554*** 






1.4201*** 


1.3455*** 


Hwrk 1 






.0554 




.8240*** 


Hwrk 2 






.3230*** 




1.1201*** 


hMrk 3 






1.0727*** 




1.5457*** 


8uso 1 




.3295*** 




.3065*** 




Buso 2 




.2322* 




.2188^ 




Buso 3 




.2295* 




.1810« 




Corrected R» 


.7447 


.7430 


.7432 


.7448 


•7476 


N 


21386 


21386 


21334 


21386 


21853 


F 


S4.2289 


6.2547 


24.2917 


29.8168 


71.1218 


P 


•0001 


.001 


.0001 


.0001 


.0001 



* p i .05. 

* pi .10. 

* p J .01. 
** p J .001. 
^* p $ .0001. 

(2-ta11ed test) 
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Table 1.6 reports 3 sets of regressions: one carried out within levels of 
English course work, one conducted within levels of business and office course 
work, and one within levels of homework. The predicted patterns of the re- 
gression coefficients are not observed, and, in fact, the slopes do not even 
differ significantly among levels of English course worK. In fact the copf- 
ficients on lagged verbal test score decline across levels of homework and 
levels of business and office course work. The intercepts do display the 
expected pattern across business and office course wo k and homework. 

Models also were estimated within levels defined by cross classifying Eng- 
lish course work and business and office and within the cross classification 
cells of English course work and homework. These calculations did not reveal 

4 

any significant new patterns, so the coefficients are not tabulated here. 

Reflections 

This paper sets out to develop and test an interaction model of achieve- 
ment in math and verbal skills. The interaction model reflects good substan- 
tive hypotheses about the process of learning that are contradicted by the 
usual linear model. In particular, the interaction model expresses the ideas 
that the effect of capacity to learn on achievement Increases as exposure to 
new subject content increases and that the effect of exposure to subject con- 
tent increases as capacity to learn increases. 

The datd do reveal statistically significant interactions among indicators 
of learning readiness (or capacity to learn) and indicators of exposure. But 
the patterns of interaction do not conform to those predicted by the theoreti- 
cal model. There are several possible reasons for *ailure of the data to sup- 
port the model. (1) The indicators of readiness may be too crude. On a pri- 
ori grounds, lagged test score should be the best indicator of those used. 
For the analyses in which math test score is the 'leper.dent variable, the coef- 
ficient on lagged test score does display the predicted pattern across levels 
of math course work and tends to do so across levels of homework. Not even 
this modicum of support is observed for verbal test score, however. (2) It is 
possible, even likely, that four of the measures of readiness--parental stat- 
us, family income, gender, and race--would be better viewed as indicators of 
exposure. Such an Interpretation would require splitting the sample f;t111 

ERIC ^5 34 



TAbLt 1.6 



ONE-WAY INTERACTION MODELS OF EFFECTS OF EXPOSURE 

AND READINESS ON VERBAL TEST SCCRE 
(Dependent variable = verbal test score, time 2) 



Independent Variable 


Enql 0 


Enql I 


Enql 2 


Engl 3 




(755) 


■"■(3364) 


(12071) 


■ (52121" 


Intercept 

Laqqed verbal test score 
Race (l=black) 
Gender (l=female) 
SES indpx 
Family income 


8.8463*** 
.8010*** 
-2.1047*** 
.0767 
1.3799*** 
1.0448* 


9.8631*** 
.8406*** 
-1.8748*** 
.4636* 
.7639*** 
.2077 


9.8827*** 
.8502*** 
-1.4765*** 
.2976** 
.7422*** 
.3356*** 


8.9537*** 
.8448*** 
-1.4525*** 
.4051* 
.7460*** 
.5297*** 


Interaction not statistically significant 


Independent Variable 


Buso 0 


Buso 1 


Buso 2 


Buso 3 




(9811) 


■■ (5674) 


(3316) 


■ (2585) 


Intercept 

Lagged verbal test score 
Race (l^black) 
Gender (l^female) 
SES index 
Family income 


8.3223*** 
.867b*** 
-1.5190*** 
.4357*** 
.9127*** 
.3496** 


9.8146*** 
.8471*** 
-i.6394*** 
.1052 
.6783*** 
.4901*** 


10.7039*** 
.8308*** 

-1.3429*** 
.0545 
.7804*** 
.4553* 


11.9636*** 

.8122*** 
-2.0085*** 

.3349 

.2574 

.1722 


p (no interaction) $ .001 


Independent Variable 


Hwrk 0 


Hwrk I 


Hwrk 2 


Hwrk 3 




(3657) 


"■ (5910) 


(5266) 


(h554) 


Intercept 

Laqqed verbal test score 
Race (l=black) 
Gender ( I=female) 
SES index 
Family income 


7.8741*** 
.8600*** 
-1.690?*** 
.4907*** 
.8123*** 
.6104*** 


9.8585*** 
.8538*** 
-1.3011*** 
.3656* 
.7957*** 
.0964 


10.7247*** 
.8291*** 

-1.5614**> 
.1189 
.5882*** 
.4808** 


12.3297*** 

.8386*** 
-1.7117*** 

.0504 

.6962*** 

.0937 



p (no interaction) i .001 



NOTE: Numbers in parentheses are sample sizes. 

* i> i .05. 

* p s .01. 
** P s .001. 

*** p s .0001 

(?-tailed test) 
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further into race, qenrier, SES, and income levels. Even the larqe sample size 
of the HSB would not support analyses within so many subsamples. Simplifyinq 
assumptions would be required. (3) The simplifying assumptions imposed as 
part of the model-buildinq process may not suffice, even as first 
approximations. 

While the aonlyses here do not support the interaction model, the hypothe- 
ses expressed by the model are strong enough on a priori grounds that further 
effort to develop and test such a model seems justified. In particular, quan- 
titative research will have nothing to offer regarding practical decisions as 
to which educational experier*ces are best suiteo for which students until the 
characteristics of students and of educational experiences are allowed to 
interact in determimnq outcomes. 



ERIC 



21 

3b 



CHAPTER 2 

SUPPLY AND DEMAND EFFECTS ON PART TIME WCRK OF HIGH SCHOOL STUDENTS 

Lawrence Hotchkiss 



L 



r 



Introduction 

There is mounting evidence that part time work during high school improves 
the employment prospects of noncollege bound youth just after they leave high 
school. Using the Youth in Transition data, Mortimer and Finch (in press) 
show substantial earninrs gains during the first few years after high school 
to youth who worked while in high scnool. Analyzing the New Youth Cohort of 
the NLS, Lewis, Gardner, and Seitz (1983) find substantial reductions in 
unemployment after high school for noncollege youth wno worked during high 
school at either a school supervised job (coop, work stuay) or a nonschool 
supervised job. Their findings apply to whites, blacks, females, and males. 
They do not, however, find large effects of working on wage or hours worked 
i:er week. Meyer and Wise (1981) find positive effects in the class of 1972 
data of hours workea per week in high school on weeks worked and wage during 
each year in the first four years following high school. Ellwood (1981) 
examines the causal structure of the association between work during high 
school and later success in the labor market. He concludes that high school 
work experience does have positive effects, even after controlling for a 
number of variables that could be expected to affect work experience at both 
times. Stephenson (1981) estimates wage models of out-of-school youth in the 
NLS sample. He finds that employment before leaving school has positive wage 
effects for both black and white male youths. D'Amico and Baker (in press) 
also use the NLS data to examine effects of high school work on post high- 
school labor-market experience. They find that number of weeks worked and 
hours per week in the last year of high school reduce unemployment in the 
first year after leaving high school. This finding holds for blacks, whites, 
males, and females. 

Although there is disagreement regarding the details of effects of working 
during high school on labor market outc ines in the first few years after high 
school, evidence from sufficient variety of data sets has accu-Tiulated so that 
one may be relatively secure that some positive benefits do, in fact, accrua. 
In contrast, there remains substantial doubt about effects of work during the 
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high school years on other outcomes such as commitment to school, commitment 
to family, career expectations, and antisocial behavior, in groundbreaking 
work, Greenberqer and her associates suggest that work while In high school 
Is, at best, a mixed blessing (Greenberger and Steinberg 1981; Steinberg, 
Greenberger, Garduque, and McAuliffe 1982). Based on a local sample of sev- 
eral hundred youth ii. Orange county, California, Greenberger and her collabora- 
tors conclude that work contributes to development of a realistic view of the 
world of work, but It also reduces commitment to school and family. Increases 
sinlcism regarding work, and Increases antisocial behaviors such as theft on 
the job and substance abuse. Mortimer and Finch (In press) find that working 
during high school depresses academic self concept, educational expectation, 
occupational expectation, academic performance, and educational attainment 
following high school. 

In contrast, D'AmIco and Baker (In press) find few undesirable side ef- 
fects of working during high school. They find no important effects on aca- 
demic performance, or on educational progress. In fact, they conclude that 
working increases the chance of completing high school; although, those who 
work during high school are found to be less likely to attend college. ! 
Hotchkiss (1982) examines effects of hours of work during high school on 
grades in school, participation in extracurricular activities, days absent H 
from school, days tardy to school, educational expectation, and occupational 
expectation. Using linear specification of hours worked, a nonlinear speci- 
fication including the square of hours worked, interaction of hours with job 
status, and controls for status backqround, he finds no effects of workinq, 
either positive or neqative. 

The extensive involvement of high school students in working at the same 
time they attend school is now well known. Greenberger and Steinberg (1981) 
trace the dramatic increase in the incedence of workinq in the last four 
decades. D'Amico and Baker (in press) summarize extensive documentation of ^ 
this point. Lewis, Gardner, and Seitz (1983) report that many hiqh school 
students work over 20 hours per week. T 

In brief summary, work during hiqh school probably improves the employment 
prospects of noncollege youth in the first few year*; after leaving high 
school. It may also depress grades in school, educational and occupational 
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expectations, and increase antisocial behaviors. But the evidence on these 
latter effects is contradictory. Finally, part time work during high school 
is experienced by over half of teenagers. Taken together, these findings 
indicate that it is important to undertake research designed to identify 
factors that influence work experience during high school. 

The present study extends work reported by Hotchkiss, Bishop, and Gardner 
(1982), and the work of Hotchkiss (1984). The former study estimates cross- 

m 

sectional models with High School and Beyond (HSB) data. The sample is com- 
prised of the senior cohort, base year survey. Using a combined supply and 
demand model, the Hotchkiss-Bishop-Gardner study finds that several indicators 
of school quality do not influence hours worked per week during high school, 
wage, labor force participation, or unemployment. Having found little or no 
effects of school characteristics on employment in the previous study 
(Hotchkiss, Bishop, and Gardner, 1982), the present study focuses on school 
experiences that vary within schools and on attitudinal variajles that may be 
influenced by schooling experiences. This chapter extends that work in two 
ways. First, the theoretical model based on the equilibrium assumption is 
revised to represent change over time and estimated using longitudinal data 
from the MSB. Secondly, operational indicators of commitment to work and to 
schooling are expanded. 

The reason for the focus on schooling effects on employment stems from a 
general interest in effects of schooling on employability. It is in this 
sense that the present work is an extension of research reported by Hotchkiss 
(1984). That report investigates effects of schooling on 10 in-school out- 
comes purportedly related to employment after leaving school. These in-school 
outcomes include four standardized-test variables, educational expectation, 
occupational expectation, self esteem, locus of control, work values, and de- 
portment in school. The relationship of the current study to the past work 
(Hotchkiss 1984) and to a broad view of the effects of schooling on employ- 
ability is depicted schematically in figure 1. The prior work (Hotchkiss 
1984) examines effects of socioeconomic background (SEB) and between-school 
differences on the in-school outcomes in figure 1.* The present study extends 

^School experience is intended to include differences among school but not be 
limited to such differences. 
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this work by focusing on effects of schooling on the work outcomes. Other 
Chapters in this report examine post high school work outcomes. 



In-School 
Outcomes 




* scores 
Career plans 
Attitudes 
Deportment 




Work Outcomes 
hours 



Post High School 



Socio- 
economic 

Background 



Weeks worked 

Unemployment 
Labor force 



Wage 



Work Outcomes 
during High School 
hours 
Wage 

Labor force participation 
Unempl oyn^^nt 



y 



participation 



Figure 1. Schematic view of the process of unemployability development. 



A large literature in economics treats the dual problems of supply and 
demand for labor (see Keeley (1981) for a review). Micro theory of labor 
supply applies a general optimizing model to the problem of individual choices 
regarding number of hours to work per unit of time. Macro theory of supply 
and demand for labor is based on the usual presumptions of positively sloping 
supply curve and negatively sloping demand curve--as wage increases supply of 
labor increases and demand decreases. Equilibrium occurs where the two curves 
cross. A number of challenges to this neo-classical theory have surfaced in 
the last several years, all based on presumptions of imperfect competition 
(Doerinqer and Piore 1971; Kerr 1954; Bluestone 1970; Hodson and Kaufman 1982; 
Thurow 1975). While many of these challenges to traditional theory are 
thought provoking, they have not gelled into an internally consistent for- 
malization that provides good grounding for empirical work (Cain 1976). While 
traditional theory is not fully adequate either, it provides a simpler basis 
as a starting point than do the alternatives. Consequently, the theoretical 
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framework outlined here draws on traditional theory of labor-leisure choices 
and of supply and demand for labor. 

Individual Labor Supply 

The theory of individual labor supply is based on a utility model in wnich 
money income is balanced against leisure time to produce overall satisfaction 
or utility.* Each person selects the number of hours of leisure and money 
income subject to the constraint that there is a finite amount of time in a 
given period. As leisure increases, money income declines (and vice versa) 
because income is determined by multiplying wage by time at work, and time at 
work is the complement of leisure time. In mathematical notation, this simple 
model is wr'tten as ' .lows: 

(la) Maximize: u = f (L,$) ; 

(Id) Subject- to: $ = w(T-L) 

where 

U = utility, 

f = the utility function, 

L = leisure time, 

$ = earnings in the given period, 

T = total amount of time in the period, and 

w = wage. 

Note that the constraint (lb) is just a statement of the fact that earnings 
per time ^-^riod equal the wage multiplied by the number of time units (e.g., 
hours) worked. Since t!me in this simple model is divided into two cate- 
gories, leisure and timp at work, the amount uf time at work is the complement 
of leisure— H = T-L, where H is time (hours) spent at work. Although the no- 
tation in (1) is found most commonly in the literature, it is convenient for 
present purposes to rewrite the model in the following terms:** 



*The theory in this section is an expansion of the equilibrium theory 
developed by Hotchkiss, Bishop, and Gardner (1982). 

**The utility function f in (2a) is not the same function as the utility 
function in (la). Since there is no need here to distinguish between the 
two functions, the same symbol is used twice in order to avoid proliferation 
of notation. 



(2d) Maximixe: U = f(L,H) ; 
(2b) Subject to: T = UH. 

Several objections may be raised against this simplistic view of individ- 
uals* labor-leisure decisions: (1) Individuals seldom have complete control 
over the amount of time they work, yet the model implies that all external 
effects on time at work operate through wage adjustments. (2) The model ex- 
cludes all nonmonetary incentives and disincentives to work. (3) At least for 
high school students, dividing time into two categories— work and leisure— is 
too simplistic. For students it is important to add a third category of t.me 
--time spent on school relrted activities. (4) As stated, the model is an 
equilibrium model; it gives no information about the process over time by 
which individuals adjust their work hours 'n order to achieve their maximum 
utility. Consequently, application of the model to 'longitudinal data is 
unspecified. (5) Since the functional form of the utility function f is 
unspecified, the model cannot be used to derive structural relations for 
empirical work that describe how hours at work depend on wage. (6) The model 
does not account for unearned income. (7) Finally, the model omits costs of 
entry into the labor market.* 

There is no easy way to revise the rnodel in order to accommodate the 
objection that individuals do not control fully the number of hours they 
work. It should be noted, however, that all persons exercise partial control 
over the time spent at work by changing jobs until they find one with the 
number of hours that suits them. Also, some people exercise partial control 
by working overtime, getting substitute workers, and informal bargaining with 
their shift supervisors. High school students undoubtedly are more capable of 
adjusting the amount of time they work through these latter mechanisms than is 
the general population. 

There are ways to revise the model to accommodate objects 6 and 7, but the 
added complexity of these expansions more than offsets the gain, for present 
applications. 



*See Keeley (1981) for a review of some of these points, and Hotchkiss, 
Bishop, and Gardner (1982) for additional discussion of them. 
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The second, third, fourth and fifth objections to the model are relatively 
easy to remedy and are critical to the present investigation. In the revised 
model, to be presented momentarily, time is divided into three seqments-- 
leisure, work and school. Nonmonetary as well as monetary rewards of work are 
incorporated into the model. A dynamic form of the model is postulated. And, 
a specific functional form of the model is specified. All these features 
except the dynamic specification are incorporated into the following utility 
model. The dynamic specification is added subsequently. The static model 
i S-- 

(3a) Maximize: u = aL - + (b^w+b^xlH - + czS - ; 

(3b) Subject to: T = L+H+S, 
where 

U = utility, 

L = leisure time, 

H = work time, 

S = school time, 

T = total time in the period, 

w = wage, 

X = nonmonetary satisfactions of work, 

z = valuation placed on schooling, 

a, bj, c = empirical constants, all positive. 

The solution to this maximization problem gives the following equation describ- 
ing the dependence of time at work (H) on the other variables in the utility 
function— 

(4) H = i(T-o) ^ |bjw ^ ^b^x - Icz 

This is a linear model of the following general form: 
(4a) H = a* + b*w + b*x ♦ c*z 

with the coefficients marked by asterisks given the obvious definitions. 

Thus, the model for time at work given in (3) implies that the number of 
hours one chooses (prefers) to work depends positively on wage and nonmonetary 
rewards of work and negatively on valuation place^ on schooling. These re- 
sults are sensible, but they still do not account for the process by which 
individuals adjust their hours in order to achieve the optimum number. To 
describe that process assume that the value of H given in (4a) is the 



equilibrium value and rechristen it H*. Ti en a partial adjustment nx)del can 
be applied to describe how individuals change their hours in a manner that 
will lead them ultimately to work H* hours, the number that maximizes their 
utility. The partial adjustment model is written follows: 

(5) ^ = q(H.H*) 

(5d) ^ = q(H-a*-b*w-b*x-c*z) 

where dH/dt is the derivative of H with respect to time (instanto ecus change 
rate), and q is a negative constant. The idea expressed here is that in each 
very short time interval (dt is a limiting value of At as At approaches zero) 
individuals adjust their actual hours worked (H) tov^ard the equilibrium value 
(H*) that will maximize their utility. Assuming -1 < q < 0, the adjustment in 
each short interval is less than the full amount required to achieve the opti- 
mum (H*); hence, Ihe model is termed partial adjustment. 

The differential equation in (5) is not satisfactory for enpirical work 
because the dependent variable (dH/dt) is an instantaneous rate of change and 
cannot be observed. Consequently, it is necessary to integrate (5) in order 
to find an expression that can be used "'n observational work. In carrying oit 
the integration, however, it is important to note that the independent vari- 
ables in (5)—wage, nonmonetary rewards of work, and valuation placed on 
schooling may, themselves, be dependent on hours. Certainly, one of the key 
predictions of human capital theory is that wage depends on pact work experi- 
ence (Becker 1975; Mincer 1974). Hence, we expect change in wage to depend on 
hours (H). Similarly, it is likely that nonmonetary satisfactions of work and 
valuation on school depend on v/age, hours, and on each other (Greenberger and 
Steinberg, 1981). The end rerult of these multiple interdependencies is a 
system of differential equations. If a linear form with constant coefficients 
is imposed on each of these equations, a systc ^ of cross-lagged linear equa- 
tions results from simultaneous integration of the system (Coleman 1968; 
Doreian and Humman 1976, Hotchkiss 1979; Arminger 1983). For the variables of 
interest here, one h.s-- 
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(6) '-z = % * »wh"i * ^w"l * ^x^ * ^2^l 

^2 = °z * »zh"i * »zw"l * ^x'^l * »zz^l 
where the subscripts on the variables (H, w, x, z) indicate time. 

A key result of economic theory of labor supply is that wage has a posi- 
tive effect on labor supply, i.e., the amount of time individuals desire to 
spend at work. An equally venerable result of aggregate supply and demand 
theory is that wage has a negative effect on the demand for labor time. If 
the aggregate relation is assumed to derive from the addition of individual- 
level relations, then with certain assumptions about interpersonal independ- 
ence of utility functions, the conclusion about the negative impact of wage on 
demand for labor also applies at the individual level. Since data are avail- 
able onlj for amount of time actually spent working, it is difficult to dis- 
entangle the supply and demand effects. 

Similar ambiguity arises with respect to nonwage variables in the supply 
equations; viz, they may also affect demand. In the case of nonmonetary 
rewards of work, however, the supply and demand effects should operate in the 
same direction. Those who derive psychic benefits from work are likely to 
desire to work more hours than those who do not, and employers are like^Iy to 
demand more time from them because they are more productive. On the other 
hand, the supply and demand effects of valuation placeo on schooling should 
operate in opposite directions. As derived from the utility model, supply 
effects should be negative. But employers are likely to value employees who 
have a strong commitment to school, on the hypothesis that commitment to 
school generalizes to responsible attitudes and behaviors at work. Hence, the 
demand effect of valuation on schooling should be positive. 

Variables other than those incl ded in the supply theory undoubtedly influ- 
ence demand. The theory that demand is determined primarily by wage depends 
on the assumptions of a competitive market. In a competitive market, the 
"price" of labor (wage) fluctuates freely in response to supply and demand 
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forces, leading to an equilibrium wage that will clear the market, i.e., 
eliminate unemployment. In fact, however, large firms exercise significant 
control over wages they pay, and workers influence the wage they receive 
through unions and individual bargaining. For high school students, however, 
the wage generally is given, since they have little power through unions or 
other devices to influence it. While teen-age youth may in theory influence 
the wage they receive by shopping fn- jobs with a high wage, the persistently 
high rate of unemployment among youth renders this strategy relatively in- 
effective. 

Thurow (1975) argues that productivity resides mostly in jobs rather than 
individuals, because most jobs are designed so that their tasks can be carried 
out by many different incumbants. Most jobs do require some training, how- 
ever, so that employers are motivated to minimize training costs. In a labor 
market with high unemployment they therefore can select employees who they be- 
lieve will keep training costs down. Since it is difficult and expensive to 
determine in advance the cost of training different prospective employees, 
Thurow argues that employers make use of very rough proxies, including race, 
ethnicity, gender, and socioeconomic background. Employers' desire to have 
workers who are responsible--show up on time, work hard, don't steal or van- 
dalize company property- -also must motivate them to be selective in their hir- 
ing practices. Again, the difficulty of predicting responsible behavior on 
the job creates pressure on employers to use rough proxies. 

There are two aspects of differences among schools youth attend that may 
influence the demand for their services in the labor marktv. First, as argued 
by Hotchkiss, Bishop, and Gardner (1982), employers may use a school's reputa- 
tion in the local community as an indicator of how desirable a student in the 
school will be as an employee. Hotchkiss, Bishop, and Gardner failed to sup- 
port this hypothesis using the senior cohort of the HSB and cross-sectional 
analysis. They agrue that the labor markets for high school youth may not 
span enough school attendance areas to make it feasible for employers to use 
school reputation as a basis for selecting teenage employees. Nevertheless, 
their measures of school reputation are rough proxies, and their data are 
cross sectional. 
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A second and potentially more important aspect of differences among 
schools that may influence demand for high school students in the labor market 
is the fact that local economies in the geographic area where schools are 
located vary in their aggregate demand for labor. For both of these reasons, 
a useful device for studying work experience of high school students is to 
utilize dummy variables to represent school effects, or, equi valently, carry 
out statistical analyses by deviating each variable from its corresponding 
school mean. School effects are removed from the models estimated in this 
paper, but little emphasis is placed on interpreting significant differences 
between schools due to the ambiguities associated with those differences. 

To add one more complicating factor, it is possible that schools influence 
supply of labor as well as demand. Schools may foster tastes and attitudes 
that enter directly into the supply equations. If controls for the appro- 
priate tastes and attitudes are included, however, direct effects of schools 
on supply should be reduced. 

In summary, what we have is several collections of variables that may 
affect both supply and demand for labor. The prospect for precisely separat- 
ing the two types of effects without conducting controlled, experiments ap- 
pears grim. It is possible that a very rough approximation may be achieved by 
the following device: Consider hours worked per week and decision to enter 
the labor market as primarily determined by individuals, and interpret wage 
and uneriployment as determined by employers. With these interpretations, 
hours and labor-force participation equations can be viewed as supply equa- 
tions, and wage and unemployment equations as demand equations (Hotchkiss, 
Bishop, and Garnder 1982). The rationale for these interpretations are as 
follows: Youth have considerable lattitude in determining the hours they 
work. First, they may shop for a job that offers the number of hours that 
suits them. Secondly, they may negotiate on a weekly basis with shift super- 
visors to set the number of hours they work. Finally, they may substitute for 
other company employees or get someone to substitute for them. These tactics 
appear to be fairly common among high school workers. On tie other hand, 
wages are attached to jobs and generally follow a fixed schedule of increments 
controlled almost entirely by employers. Cacisions to enter the labor market 
are made by Individuals, and unemployment is by definition involuntary. 
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Hence, labor force participation ano unennployment moy I the purest supply and 
demand variables, respectively, of those available. 

Analysis 

The statistical analysis is based on equation system (6), except that 
equations in which nonmonetary rewards of work and valuation of schooling are 
dependent variables are not reported. These equations are omitted due to the 
focus of this paper on variables describing work experience. Since labor- 
force participation and unemployment are Important respects of work experience 
and they probably present purer separation of supply and demand effects, equa- 
tions in which they appear as dependent varlaoles are estimated. 

The dynamic model In (5) leads to a sequence of regressions In which tne 
time-2 measure of each outcome variable appears as .1 dependent variable, and 
Its laqqed value Is included as one of the reqressors. Ordinary least-squares 
(OLS) reqression analysis is used to calculate estinates of effects. As is 
well known, OLS produces biased coefficient estimates when reqressors are cor- 
related with the distrubance in a qiven equation. Nonzero correlation between 
reqressors and the disturbance r.ay be likely in equations such as (6) because 
they Include laqqed value of the dep<?nrient variable (Hannan and Younq 1977). 
However, with only 2 waves of data, there does not appear to be an easy method 
to correct for the bias (see, however, Arminqer 1983 for discussion of non OLS 
estimation). 

Binary dependent variables such as labo«^-force participation and unem- 
ployment when analyzed by OLS may produce Inefficient estimates (Judqe et al. 
1980), but alternative methods of analysis such as probit or loqit are rela- 
tively expensive with larqe samples such as the Hiqi School and Beyond to be 
analyzed here. Further, with a larqe sample Inefficient estimation Is not as 
serious as would be the case with a small sample. Consequently, OLS estimates 
are reported. 

The calculations were carried out by Inputt iQ a correlation matrix based 
on the pairwise deletion method to the reqression procedure in SAS. This meth- 
od appears to produce the most efficient estlmatinq procedure of the practical 
alqorithms available (see Kim and Curry 1977; Hertel 1976). In some cases, as 
noted in the next section of this paper, missinq data dummies were IncludPd. 
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In the Cdse of 2 sets of variaDles--nonmonetary rewards of work and an 
attitudinal subset of inoicdtors of valuation on school inq--restncted OLS 
rearession is used to combine the several indicators into a single index. Th? 
strategy is to use the restrictions to determine the standardized regression 
coefficient for an index composed of variables whose coefficients are subject 
to the restrictions. In the present case it was assumed that the in'^ex was 
constructed by dividing each component by its standard deviation and then 
adding— j = x^/s^ Xj^/x^, where I is the index value, x^ are items, ano 

s-j are their corresponding standard deviations. The standardized coefficient 
on I can be read as the standardized coefficient on any one of the multi- 
Pliil^_the_s tdndard deviation of tne index , under the following restrictions 

s^Oj - S3b3 = 0 



Ihere are 2 main advantages to this procedure. First, tests of the restric- 
tions are standard output of regression packages such as SAS. Hence, one does 
not need to assume that the (stanrtaroizeri) regression coefficients on all mem- 
bers of the index are constant, one can test for it. Secondly, an index can, 
in effect, be created from a correlation matrix input to the regression pro- 
I gram; it is not necessary to calculate the inaex value for each case in the 

* sample. Large savings in computing cost and time therefore may result. The 

r primary disadvantage is tnat the standard deviation of the inf^ex must be cal- 

culated in order to compute : standardized regression coefficient dssociatea 
with the index. Since the standard deviation of the sum of K standardizeo 
values is the square root of the sum of the elements in the matrix of in- 
tercorrelations among those items, however, it is unnecessary to obtain any 
calculations from the raw input data. 
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Data and Variables 

The sample for this stjdy consists of the base year and first follow-up 
surveys of the Sophomore cohort of the Hiqh School and Beyond (HSB).* The 
sample includes 30,030 youth attending over 1 ,000 U.S. high schools in 1980. 
These same individuals were resurveyed in 1982 when they were seniors in hiqh 
school, porviding they progressed at the modal rate. Respondents who dropped 
out of school and those who did not participate in both the base-year and 
first follow-up surveys are excluded from the analysis, leaving 24,697 youth 
in the sample. For the analyses in which hours and wage (t2) are dependent 
variables, those who reported at first follow-up that they had never worked 
also were excluded, leaving 20,144 cases. For the unemployment equation, 
those determined to be out of the labor force at first follow-up, school drop- 
outs, and those not participating in either the base-year or first follow-up 
survey were excluded from the regressions, leaving 17,688 cases for analysis 
of unemployment.** Those not in the labor force were excluded from the unem- 
ployment equations so that those equations would more nearly reflect demand 
considerations. The only cases excluded from the labor-force participation 
equations are school dropouts and those who did not participate in the base 
year or first follow-up surveys. 

It is important to note that respondents who reported never having worked 
in the base-year survey were not excluded from any of the analyses. Rather, 
three dummy variables were constructed to account for missing hours and wage 
information in the base year: (1) a missing-data dummy for hours (tj), 
(2) a missing data dummy for wage (t^), and (3) a dummy variable repre- 
senting never havinq worked in the base year. These 3 dummy variables were 
included on the right side of every equation, but their values are not tabu- 
lated. Their coefficients generally are small, but their inclusion has a 
marked impact on some of the other coefficients. 



*See Frankel, et al. (1981) and Jones, et al. (1983) for description of the 
sample. Coleman, Hoffer, and Kilgore (F.82) also give a thorough review ot 
the HSB base year data. 

**Those with missing data on the labor-force participation variable were 
excluded. 
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The data are comprised of questionndire responses to both waves of the 
survey and test scores of academic achievement, also administered at both 
waves. The first follow-up questionnaires repeat most of the items on the 
base-year questionnaires. The tests used for first follow-up are the same 
tests used in the base year. 

The four dependent variables analyzed in this paper are defined as 
follows: 

• Hours--hours worked per week, as reported by respondents for 
current or most recent job . Hours were reported in broad ranges; 
numeric scores were assigned at the midpoint of those ranges. 

• Wage--wage on the current or most recent job , as reported by 
respondents. Wage also was collected using a set of dollar 
ranges. The codes for each range were converted to the dollar 
value of the midpoint of the range. 

• Labor force participation— a dummy variable: 1 = in the labor 
force (either working or looking for work); 0 = not in the labor 
force. 

• Unemployment- -a dumnjy variable: 1 = unemployed (in the labor 
force but not working); 0 = employed. (Those not in the labor 
force were excluded from the analysis of unemployment.) 

Measures of each of these four variables are used from the base year and 
first follow-up surveys. The time-2 measures are dependent variables in the 
regressions, and the corresponding time-1 measure is included among the regres- 
sors. Additionally, laqged wage is used to predict current hours, unemploy- 
ment, and labor force participation. Lagged hours also are used as predictors 
of current wage, labor-force participation, and unemployment. 

The fact that the hours and wage data were collected for current or most 
recent job reduces complexities due to selection bias. If wage and hours data 
were not available for those who were not working at the time of the surveys, 
then selection bias might seriously flaw the OLS estimates of effects (Heckman 
1976). 

The independent variables are classified into several types: (1) non- 
monetary rewards to work, (2) valuation on schooling, (3) career expectations, 
(4) curriculum track, (5) personal characteristics and socioeconomic back- 
ground (SEB), (6) test scores, (7) past work experience, and (8) unearned 
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income. The first two types, along with wage are, according to the theory, 
primary determinants of labor supply. Career expectations also are included 
on the grounds that they are good indicators of value placed on schooling. 
The personal characteristics and SEB are included primarily as determinants of 
demand, but they may also affect traits that influence supply. The test 
scores and past work experience are included as indicators of accumulated 
human capital. The two primary indicators used in studies of adults are years 
of education and years of experience. Since all members of the sample have 
accumulated the same number of years of education the test scores are used 
instead of years of schooling. 

Specific variables included in each of the seven categories are defined as 
fol lows: 

• Nonmonetary rewards of work 

- Work values— a 4-item index. The items include opinions about 
(1) importance of steady work, (2) importance of earning money, 
(3) importance of being successful in one's work, and (4) impor- 
tance of leisure (reflected). Each item has three response 
options: not important to very important. High values on the 
index indicate work is important. 

- Wck just for money--respondent agreement (yes, or no) with the 
view that one works only to earn money. Agreement indicates 
little or no nonmonetary rewards of work. 

- Work more enjoyable than school--respondent agreement (yes, no) 
that work is more enjoyable than school. Agreement indicates 
high nonmonetary rewards of work. 

- Job encourages good work habits— respondent agreement (yes, no) 
that working for pay encourages good work habits. Agreement is 
interpreted to indicate higher nonmonetary rewards of work than 
disagreement. 

- Enjoy working for pay--respondent agreement (yes, no) that he 
or she enjoys working for pay. Agreement is interpreted to 
indicate higher nonmonetary rewards of work than disagreement. 

Some of these items are more closely related in their construction to the idea 
of nonmonetary rewards of work than others. But they all indicate a general 
positive (or negative) valence toward working; hence, they should as a group 
provide rough indication of nonmonetary rewards of work. In the data analyses 
these 5 indicators of nonmonetary rewards of work are combined into a single 
index by use of the restricted OLS procedure described earlie*-. 
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Valuation on schooling 

- Satisfied with school— respondent agreement (true, false) that 
he/she is satisfied with his/her education. Agreement 
indicates higher valuation on schooling than disagreement. 

- Interested in school--respondent agreement (true, false) that 
he/she is interested in school. Agreement indicates higher 
valuation on schooling than disagreement. 

- Like working hard in school— respondent agreement (true, false) 
that he/she likes to work hard in school. Agreement indicates 
higher valuation on schooling than disagreement. 

- School problems index-- ^ item index. The items include 
(1) student respondent report that students don't attend 
school, (2) respondent report that students cut classes, 

(3) respondent report that students talk back to teachers, 

(4) respondent report that students don't obey teacher in- 
structions, (5) respondent report that students fight among 
themselves, and (6) respondent report that students attack 
teachers. Respondents were asked to indicate whether each of 
these behaviors was a problem in the school. Three response 
alternatives were used from often happens to rarely or never. 
High values on this index are interpreted to indicate low 
valuation on school . 

- School rating index--a 7 item index. The items are: (1) rat- 
ing of the quality of the school building, (2) rating of the 
quality of the library, (3) rating of the quality of academic 
instruction, (4) rating of the school reputation in the commun- 
ity, (5) rating of teacher interest in students, (6) rating of 
effectiveness of school discipline, and (7) rating of the fair- 
ness of school discipline. All ratings were done on a 4 point 
scale ranging from poor to excellent. High values on the index 
are interpreted to be indicative of high valuation on school. 

- Job more important than school--respondent agreement (yes, no) 
that working for pay is more important than school. Agreement 
indicates low valuation on schooling. This item could also be 
indicative of nonmonetary rewards of work, but the wording more 
closely approximates value placed on schooling (or work) than 
nonmonetary rewards of work, despite the reversal in the word- 
ing of the item. 

- Attitudes toward English and math courses— 8 item scale. Re- 
spondents were asked to indicate whether the following state- 
ments were true or false for English and for math: (1) at ease 
in English/math class, (2) feel tense in English/math class, 
(3) English/math scares me, (4) dread Enqlish/math class. The 
items in this group with which agreement indicates a negative 
attitude toward English or math were reflected prior to calcu- 
lating the index value. High values on the resulting index 
therefore indicate high value placed on school. 
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- Not safe in school— respondent agreement (true, false) with a 
statement that he or she does not feel safe at "this school." 
Agreement is interpreted to indicate low value placed on 
school. 

The above 8 indicators of valuation on schooling all are attitudinal in 
nature. In the analyses that follow they are combined into a single index of 
attitudes toward school by use of restricted OLS, as described in the section 
on analysis. 

- Discipline problems in school— respondents* self report of 
discipline problems in school. Two response options were used 
(true, false). Agreement with the statement indicates low 
value placed on school. 

- Suspended from school— respondents* self report of whether 
he/she had been suspended or on probation from school. A 
true-false response format was used. Agreement indicates low 
valuation on school. 

- Cutting class--respondents* self report of cutting class 
periodically. A true-false response format was used. 
Agreement is interpreted to indicate low valuation placed on 
school ing. 

- Absent from school— days absent from school but not sick, as 
reported by respondent. Data were collected using ranges of 
days absent. The variable was recoded to tne midpoint of each 
range. Large number of days absent is interpreted to be 
indicative of low value placed on school. 

- Late to school--days late to school, as reported by the respon- 
dent. Data were collected using ranges of days tardy. The 
variable was recoded to the midpoint of each range. Large num- 
ber of days tardy is interpreted as indicative of low valuation 
on school. 

- Number of extracurricular activities— count of number of extra 
curricular activities, as reported by the respondent; 
maximum = 12. Large number vf ex^^racurricular activities are 
interpreted to be indicative of high value placed on school. 

• Career expectations 

- Educational expectation--approximate number of years of school- 
ing respondent expects to complete. 

- Occupational expectation--status level of tne broad occupation- 
al group which the respondent expects to acnieve. Average 
Duncan SEI scores for each of 14 occupational categories were 
used. 

The variables classified as "valuation on schooling" and as "career expec- 
tations" are interpreted as rough indicators of the underlying conception--how 
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much does a youth vclue his/her schooling experience. Most of these measures 
give only indirect indication of valuation on schooling; hence, they are less 
than ideal. Absence of more direct measures in ^he data, however, forces re- 
liance on indirect measures. Even if direct questions were available asking 
respondents to rate the importance of their schooling, one might argue that 
behavioral and other inrlirect evidence ought also to be used. One who shows 
high commitment to school by his or her behavior and expresses high career 
expectations, it is presume^ ,^crc, demonstrates high value placed on school. 

• Curricu jm track 

- Academic track--respondent report of whether pursuing a college 
preparatory curriculum (1 = yes, 0 = no). 

- Vocational track--respundent report of whether pursuing a 
vocational curriculum (1 = yes, 0 = no). 

• Personal characteristics and SEB 

- Gender-- 1 = female, 0 = male 

- Race-- 1 = black, 0 = not black 

- Ethnicity— 1 = Hispanic, 0 = not Hispanic 

- Father's occupation--status of father's occupation, measured by 
youth's report using 14 hroad occupational categories. The 
average Duncan SEI score for each occupational category was 
assigned to indicate status. 

- Father's education--approximate number of years of education of 
respondent's father, as reported by the youth. 

- Mother's occupation--status of mother's occupation, measured by 
youth's report using 14 broad occupational categories. The 
average Duncan SEI score for each occupational category was 
assigned to indicate status. 

- Mother's education--approximate number of years of education 
completed by respondent's mother, as reported by the youth. 

- Number of siblings— number of brothers and sisters that 
respondent reported having. 

- Father out of household--f ather or male guardian not living in 
the household (1 = out, 0 - "^n). 

- Mother ouc of household--motner or female guardian not living 
in the household (1 = out, 0 = in). 

- Log of family income— income of respondent's family was report- 
ed by the youth in broad income ranges. Codes for each range 
were converted to midpoint values, and then logarithms were 
taken. 
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- Possessions in the home--number of possessions out of a list of 
9 that the youth reported having in his/her home. The list in- 
cludes newspaper delivered, encyclopedia, typewriter, electric 
dishwasher, 2 or more cars or trucks, 50 or more books, own 
room, and a pocket claculator. 

- Home ownership— whether parents owr their home, as reported by 
the youth (1 = yes, 0 = no). 

- Number of rooms in home--number of rooms in respondent's home, 
as reported by the youth. 

Missinq-data dummy variables were used in conjunction with both parent's 
education and occupation and family income. Their coefficients are not tabu* 
lated, however. 

• Test scores 

- Verbal test score--averdqe of 3 tests each with x = 50, 

SD = 10. The 3 tests covered writing, vocabulary, and reading. 

- Math test score— average of 2 tests each with x = 50, SD = 10. 

- Science test score--science test score, x = 50, SD = 10. 

- Civics test score— civico test score, x = 50, SD = 10. 

• Past work experience 

- Hours worked last summer— hours worked per week in the summer 
prior to the senior year, reported in broad ranges and con- 
verted to midpoint values. 

- Hours worked last school year— hours worked per week in the 
previous school year, reported in broad ranges and converted to 
midpoint values. 

• Unearned income 

- Parents give youih money--youths report of whether he/she 
receives spending money (1) as a regular allowance, (2) when 
need it, or (3) not at all. 



Findings 

Table 2.1 through table 2.4 display effect estimates in the equations for 
which hours worked per week in the senior year, wage in the senior year, labor 
force participation in the senior year, and unemployment in the senior year, 
respectively, are the dependent- variables. These estimates were calculated 
under the restrictions noted previously on the indicators of nonmonetary re- 
wards of work and on the indicators of valuation placed on -chool. Estimates 
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TABLE 2.1 



ESTIMATES OF COEFFICIENTS FOR HOURS EQUATION 
(Dependent variable • hours worked per week, time 2) 



No Control for between 



Control for between 
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Independent Variables 

f^ll IfldClPd or #vnn#nnii^^ 


^tancardlzed 
LoeTT ic lenw 


Unstandardized 
Coefficient 


Standardized 
Coefficient 


Unstandardized 
Coefficient 


Hours/week, sophomore year 


.1019"* 


.0942 


.0898*** 


.0821 


Hours/week, last sunwr 


.2056*** 


.1446 


.1970*** 


.1391 


Hours/week, last school year 


.2334*** 


.2070 


.21 69*** 


.1921 


Wage 


-.0006 


-.0049 


-.0076 


-.0592 


Nonwage work rewards 


.0058 


.0249 


.0152^ 


.0625 


Valuation on school 


.0023 


.0063 


.0003 


.0009 


Discipline problems In school 


.0025 


.0738 


.0009 


.0255 


Suspended from school 


-.0090 


-.3259 


-.0063 


-.2261 


Cut classes at school 


.031 6*** 


.7836 


.0262** 


.6734 


Days absent from school 


.0174* 


.0532 


.0218* 


.0666 


Days late to school 


-.0020 


-.0058 


-.0021 


-.0063 


No. of extra currlcular act. 


-.0301*** 


-.1337 


-.0259** 


-.1131 


Educational expectation 


.0021 


.0091 


-.0065 


-.0288 


Occupational expectation 


-.0316*** 


-.0156 


-.0324*** 


-.0160 


Academic track 


-,0052 


-.1170 


-.0015 


-.0354 


Vocational track 


.0215* 


.6102 


.0162* 


.4824 


Verbal test score 


-.0195 


-.0244 


-.0155 


-.0211 


Hath test score 


-.0257* 


-.0304 


-.0169 


-.0216 


Science test score 


-.0119 


-.0132 


-.0091 


-.0110 


Civics test score 


.0058 


.0064 


.0086 


.0099 


Gender (l»female) 


-,0181* 


-.3941 


-.0234* 


-.5153 


Race (l«black) 


-.0161* 


-.5229 


-.0343*** 


-1.4573 


Ethnicity (l«Hlspanic) 


•0167* 


.5145 


.0045 


.1633 


Father's occupation 


.0240* 


.0113 


.0124 


.0061 


Father's education 


-,0874*** 


-.1971 


-.0800*** 


-.1867 


Hother*s occupation 


.0179 


.0075 


.0048 


.0020 


Mother's education 


-.0287 


-.0820 


-.0134 


-.0391 


Number of siblinqs 


-.0050 


-.0254 


.0004 


.0021 


Father not in household (l»out) 


.0204* 


.6075 


.0208* 


.6212 


Mother not in household (l«out) 


.0114 


.5759 


.0099 


.4892 


Log of family income 


.0797*** 


1.0231 


.0696*** 


.9036 


Number of possessions 


-.0074 


-.4036 


-.0078 


-.4509 


Home ownership (l«yes) 


-.0211* 


-.5749 


-.0156* 


-.4385 


Number of rooms in home 


-.0028 


-.0157 


.0169* 


.1037 


Receive money from parents 


.00^4 


.1106 


.0007 


.0115 



Adjusted partial r for school effects 
Corresponding F-ratIo ■ 1.014. N.S. 

♦ P i .05 
^ p J .01, 
♦* p 1 .001. 

p i .0001. 

(2-ta11ed test) 
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TABLE 2*2 



ESTIMATES OF COEFFICIENTS FOR WAGE EQUATION 
(Dependent variable « wage per hour, tine 2] 



Independent Variables 
(All laQQed or exooenous) 


NO Control for between 
School Differences 


Control 
School 


for between 
Differences 


Standardized 
Coefficient 


Unstandardlzed 
Coefficient 


Standardized 

LUcT T lb ICHk 


Unstandardlzed 
toet T ic lenv 


Hours/week » sophomore year 


.0037 


.0003 


.0062 


.0005 


Hours/week, last suMner 


.1222*** 


.0072 


.1155*** 


.0066 


Hours/week, last school year 


.044S*** 


.0033 


.0329*** 


.0024 


Wage 


.2622*** 


.1740 


.2245*** 


.1413 


Nonwaqe work rewards 


.0117 


.0505 


.0212* 


.0874 


Valuation on school 


.0093 


.0250 


.0117 


-.0308 


Discipline problems In school 


-.00S8 


-.0142 


-.0077 


-.0181 


Suspended fron school 


-.0020 


-.0060 


-.0016 


-.0045 


Cut classes at school 


.0261** 


.0540 


.0168* 


.0349 


Days absent from school 


.0136 


.0035 


.0174* 


.0043 


Days late to school 


.0240* 


.0059 


.0084 


.0020 


No* of extra curricular act. 


-.0363 


-.0134 


-.0141* 


-.0050 


Educational expectation 


.0126 


.0045 


-.0010 


-.0003 


Occupational expectation 


.0008 




-.0039 


-.0002 


Acader .c track 


.0171* 


.0323 


.0074 


.0146 


Vocat10i)al track 


.0184* 


.0437 


.0150* 


.0361 


Verbal test score 


-.0096 


-.0010 


-.0254* 


-.0028 


Hath test score 


.0242* 


.0024 


.0229* 


.0024 


Science test score 


-.0127 


-.0012 


.0051 


.0005 


Civics test score 


-.0025 


-.0002 


.0026 


.0002 


Gender (l-female) 


-.1085*** 


-.1975 


-.1223*** 


-.2189 


Race (1-black) 


.0215* 


.0584 


-.0009 


-.0030 


Ethnicity (l>hispanic) 


.0280** 


.0719 


.0056 


.0163 


Father's occupation 


.0187 


.0007 


.0025 


.0001 


Father's education 


.0370* 


.0070 


-.0054 


-.0010 


Mother's occupation 


.0036 


.0001 


-.0105 


-.0004 


Mother's education 


.0081 


.0020 


-.0165 


-.0039 


Number of siblings 


-.0052 


-.0022 


-.0019 


-.0008 


Father not in household (l«out) 


.0114 


.0284 


.0004 


.0010 


Mother not In household (l>out) 


-.0050 


-.0213 


-.0038 


-.0151 


Log of family Income 


.1800*** 


.1928 


.1085*** 


.1142 


Number of possessions 


.0509*** 


.2302 


.0450*** 


.2110 


Home ownership (l*yes) 


-.0142 


-.0323 


-.0012 


-.0028 


Number of rooms In home 


-.0349*** 


-.0166 


-.0001 




Receive money from parents 


-.0095 


-.0136 


-.0056 


-.0076 



Adjusted partial r for school effects ■ .2127. 
Corresponding F-ratIo - 1.8412. p i .0001. 

* P 1 .01. 
** p S .001. 
*** p i 



r • .0001. 

(2-ta11,rd test) 
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TABLE 2.3 



ESTIHATES OF COEFFICIENTS FOR LABOR-FORCE PARTICIPATION EQUATION 
(Dependent variable « labor-force participation, time 2) 



No Control for between 



Control for betfc.een 



L 



L 



r 



Independent Variables 
(All laoqed or exogenous) 


?fdndardl2ed 
Coefficient 


Unstandaroued 
Coefficient 


^tandaroiied 
Coefficient 


Unstandardized 
Coefficient 


Labor-force participation 


-1451*** 


.125B 


•1305*** 


• 1128 


Hours/week 9 sophomore year 


-.0256** 


-.0009 


-.0152* 


-•0005 


Hours/week, last summer 


.0B90*** 


.0024 


.09;?9*** 


•0026 


Hours/week, last school year 


.1276*** 


.0044 


.1233*** 


• 0043 


Wage 


-.0151 


-.0046 


-.0131 


-•0039 


Nonwage work rewards 


.0240*** 


.1033 


.0257*** 


• 1057 


Valuation on school 


-.0024 


-.0065 


-.0012 


-•0031 


Discipline problems in school 


-.0073 


-.00B4 


-.0050 


-•0057 


Suspended from school 


-.0066 


-.0096 


-.00B6 


-•0122 


Cut classes at school 


.01B3* 


.OlBl 


.OllB 


•0122 


Days absent from school 


-.0141* 


-.0017 


-.0112 


-.0014 


Jays late to school 


.013B* 


.0016 


.00B5 


•0010 


No. of ^xtra curricular act. 


.0077 


.0013 


.0203* 


•0035 


Educational expectation 


-.0200* 


-.0034 


-.01B4* 


-•0032 


Occupational expectation 


-.0104 


-.0002 


-.0092 


-•0002 


Academic track 


-.0091 


-.OOBl 


-.014B* 


-•0143 


Vocational track 


.0222* 


.0250 


•0156* 


.0184 


Verbal test score 


-.020B 


-.0010 


-•0123 


-•0007 


Hath test score 


.0072 


.0003 


•OOCS 


•00004 


Science test score 


.0101 


.0004 


.0101 


•0005 


Civics test score 


.0059 


.0003 


-.0005 


-•00002 


Gender (l«female) 


.0250** 


.0215 


•0206* 


•0181 


Race (l«black) 


-•0165* 


-.0200 


-•01B7* 


-•0303 


Ethnicity {l«Hispanic) 


-.0326*** 


-.03B6 


-.OllB 


-•0165 


Father*., occupation 


.0263* 


.0005 


•012B 


•0003 


Father's education 


-.036B* 


-.0032 


-•0354* 


-•0032 


Mother's occupation 


.0017 


.00003 


•0002 




Mother's education 


-.0450* 


-.0051 


-•0369* 


-•0042 


Number of siblings 


.OOIB 


.0003 


•0002 


•00004 


Father not in householc (l«out) 


.0026 


.0031 


-.0021 


-•0024 


Mother not in household (l«out) 


-•0136* 


-•0264 


-•0117 


-•0222 


Log of family income 


-.0042 


-•0021 


-•0336* 


-•0174 


Number of possessions 


.0300*** 


•0629 


•0222* 


•0501 


Home ownership (l«yes) 


.0070 


• 0074 


•0065 


• 0071 


Number of rooms in how 


-.0010 


-•0002 


-•0045 


-•0011 


Receive money from parents 


.0016 


•0011 


•0014 


•0009 



Adjusted partial r for school effects - .1395. 
Corresponding F-ratio « 1.458. p i .0001. 

* P S •Ol. 
** p S •OOl. 
*** P S M0\. 

(2-tailed test) 
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TABLE 2.4 



ESTIMATES OF COEFFICIENTS FOR UNEHPLOYHENT EQUATION 
(Dependent variable * unemployment, time 2) 



Independent Variables 
(All laQQed or exoaenous) 


No Control for between 
School Differences 


Control 
School 


for between 
Differences 


Standardized 
Coefficient 


Unstandardized 
Coefficient 


Standardized 
Coefficient 


Unstandardized 
Coefficient 


Unemployment 


.0351*" 


.0360 


.0359*** 


.0364 


Hours/Meek* sophomore year 


.032 I*** 


.0010 


.0277** 


.0009 


Hours/week, last summer 


-.1182*** 


-.0030 


-.1115*** 


-.0028 


Hours/week, U^st school year 


-.0699"* 


-.0022 


-.0624*** 


-.0019 


Wage 


-.0020 


-.0006 


-.0031 


-.0008 


Nonwaqe Mork rewards 


-.0403*** 


-.1731 


-.0351*** 


-.1442 


Valuation on school 


-.0126 


-.0339 


-.0148 


-.0390 


Discipline problems in school 


.0148 


.0152 


.0126 


.0128 


Suspended from school 


.0042 


.0054 


.0046 


.0058 


Cut classes at school 


-.0167* 


-.0145 


-.0100 


-.0091 


Days absent from school 


.0152 


.0017 


.0129 


.0014 


Days late to school 


.0054 


.0006 


.0015 


.0002 


No. of extra curricular act. 


.0129 


.0020 


.0053 


.0008 


Educational expectation 


.0057 


.0009 


.0041 


.0006 


Occupational expectation 


.0211* 


.0004 


.0171* 


.0003 


Academic track 


.0041 


.0032 


-.0041 


-.0035 


Vocational track 


-.0124 


-.0122 


-.0154 


-.0159 


Verbal test score 


.0222 


.0010 


.or./ 


.0008 


nath test score 


-.0203 


-.0008 


-.0175 


-.0008 


Science test score 


-.0051 


-.0002 


-.0013 


-.3001 


Civics test score 


.0047 


.0002 


.0015 


.0001 


Gender (l«female) 


-.0274* 


-.0209 


-.0201* 


-.0156 


Race (I'black) 


.0843*** 


.0930 


.0647*** 


.0953 


Ethnicity (l«H1spanic) 


.0252* 


.0272 


.0132 


.0168 


Father's occupation 


-.0140 


-.0002 


-.0046 


-.0001 


Father's education 


.0408* 


.0034 


.0408* 


.0035 


Bother's occupation 


-.0218 


-.0003 


-.0153 


-.0002 


Hother*s education 


.0013 


.0001 


.0017 


.0002 


Number of siblings 


-.0071 


-.0013 


-.0065 


-.0011 


Father not In household (l*out) 


-.0122 


-.0126 


-.0073 


-.0076 


Hother not in household (l«out) 


.0145 


.0258 


.0160* 


.0280 


Log of family income 


-.0294* 


-.0144 


-.0241 


-.0120 


Number of possessions 


-.0246* 


-.0468 


-.0129 


-.0264 


Home ownership (l«yes) 


-.0058 


-.0055 


-.0033 


-.0032 


Number of rooms in home 


-.0073 


-.0015 


-.0132 


-.0028 


Receive money from parents 


.0282** 


.0168 


.0189* 


.0112 



Adjusted partial r for school effects 
Corresponding F-ratio - .930. N.S. 

* p i .01. 
•* p i .001. 
*** p i .0001. 
(2-ta11ed test) 
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in each tdble are shown for one equation for which the scnool dummy variables 
were omitted and for one equation including the school dummies. The ad .lusted 
partial correlation indexing between-school effects is shown at the bottom of 
each table alonq with results of the F test for significance of differences 
amonci schools. 

The pattern of effects for the variables that are included in the thpo- 
^ retical model of labor supply is quite interesting indeed. The most startling 

finding is that lagged wage has no significant effect in either the hours equa 
I tion or the labor-force participation equations. The coefficients exhibit the 

« "wrong sign" in the labor-force participation equations but are not statistic- 

. ally significant. This may be due in part to the countervailing influences of 

1 supply and demand effects of wage, but to the extent that the hours and labor- 

force participation equations reflect supply, as argued above, this interpreta 
I tion is untenable. A*; will be noted presently, however, th^ data reveal some 

indirect evidence that both supply ana demand factors influence hours and 
^ labor-force participation. 

, The use of Idgged wage in the hours equation (and vice versa) makes it 

appear that the hypothesis being testeo is that wages earned (hours) 2 years 
ago affect hours worked per week (wagp) now. According to the dynamic model 

[' (equation (5)), however, these effects are essentially immediate. Use of 

lagged wage in the hours equation therefore is derived from a theoretical 

I model in which effects of wage on hours are, in fact, immediate. Consequent- 

ly, the regression woefficient associated with lagged hours is not a funda- 

I mental parameter of the process. That is, it does not indicate the immediate 

impact of wage on change in hours. It does, however, index the total effects 

I of wage on nours accumulated over a 2-year time interval. What we have founo 

; here, therefore, is that the total effects of wage over a two year time perion 

are essentially zero.* 

L 

■ The combined effects of nonmonetary rewards of work (or taste for work) 

^'■e positive in the labor-force participation equation and neqative in the 
I unemployment equation, as hypothesized. Those effects also are positive in 



*This interpretation can be formalized in a manner consistent with the concept 
of totdl effect as used in the path analysis literature. 
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the hours dml wftq*- equations, dS nypoihesizotl , out tney are c^y maraindlly 
siqnincant when the school aummies ere controlled dno not sigmficant when 
the school dummies are not controUeo. On balonce, thp oata reveal fairly 
Qood evidence of the effects of these worK attitudes on employment outcomes 
during high school . 

In contrast, the comoinea effects of the attitudes toward school are not 
statistically significant in any equation, though they approach significance 
in the unemployment equation anrt exhioit the hypothesized sign. Some of tne 
behavioral measures of commitment to school are, however, associated witn 
statistically significant coefficients. Cutting clc^sses and skipping school 
tend to increase hours worked. Numoer of extra curricular activities in 
school oecreasps hours. Thesp effpcts are in the hypothesized direction. 
mIso, high educational ano occupational expectations may be viewed as in- 
dicative^ of commiti'.pnt to schc:l. iu^ n-^^gative eff-^ct of occupational expec- 
tation on hours, therefore, also anrees with the hypothesis that valuation on 
school decreases hours dt work. In C' ^rast, the pattern exhibitec oy the co 
efficients on the behavioral indicators of valuation on schooling ana career 
txpectcitions in the labor-torcf ^drf cipati'^.n ec^uaticn does not support the 
theory. In that ec-udtiori, most of inese coefficients are r.ot significant or 
are only marginal ly so, and some of those that are signific<jnt have the wrong 
sign (e.g., numoer of extro curricular activities with school dummies control 
led). It is concluneri that the hypothesis that vdluation on school decreases 
the supply of labor is not confirmeo in these data. 

Th-^ effects of school behaviors and career expectations in the two equa- 
tions interpreted as primarily demana equations (wage ana unemployment) are 
smell. Tht^y do not support the hypothesis that. orrpio>':rs prefer youth with 
strong valuation on scnool. 

In^ results report^^d hero controc^rt those reported oy hotchkiss, Lishop, 
and Gdrlner (1982) in 2 important respects. First, Hotcnkiss and coauthors 
found strong effects of r^aue on hours ohcl on labor-force participation. 
Seconuly, they founci stronger negative effects on hours of commitment to 
school than ^hey found positivt^ etfects of indicators of nonmonetary rewards 
of work. Hotchkiss and nis collaborators used the senior cohort of the HS6. 
The primrtry rtifference between their analyses and t'lose reported here is that 
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the former study relies on cross-sectional data; whereas, those in the present 
report make use of longitudinal data. Additionally, the present study makes 
use of a more extensive list of indicators of nonmonetary rewards of work and 
valuation on schooling than did the previous work. An interesting implication 
of the work based on longitudinal data is that cross-sectional estimates of 
wage effects on hours are biased I'ue to simultaneity. 

According to effect estimates in table 2.1, females and blacks work fewer 
hours per week than males and nonblacks, respectively. High education of 
r father decreases hours worked; high family income increases hours. These find- 

ings imply that either the hours equation does not depend primarily on supply 
, considerations or these personal and status characteristics affect unmeasured 

tastes for work. Although the equation does include the five indicators of 
nonmonetary work rewards-which indicate taste for work-this set of indica- 
j tors probably is not extensive enough to rule out the possibility that the 

background variables affect hours because of their effects on tastes for work. 

I Gender exhibits a marked negative effect on wage, and this effect in- 

^ creases in absolute magnitude when between-school differences are controlled. 

On the other hand, apparent positive effects of being black or Hispanic on 
wage vanish entirely when between-school differences are removed. Family 
J income and number of possessions in the home are associated with positive co- 

efficients on wage. The effects of gender, income, and possessions on wage 
I are consistent with the interpretation that employers prefer males and youth 

I from relatively well-to-do families-and indicate their preferences by paying 

these youth relatively high wages. Absence of effects of other status vari- 
ables, however, indicates relatively modest overall direct impact of status 
background on wage. 

! The facts that apparent positive effects of being black or Hispanic on 

wage disappear when between-school differences are removed have important 

I implications for research on labor-market outcomes. Between-school differ- 

ences are, in part, geographic differences. Blacks and Hispanics are concen- 

P trated in particular geographic locations. If they are concentrated in high 

wage areas, then their geographic distributions would tend to inflate their 
wages. In national samples without controls for local-area wages, tnerefore, 
blacks and Hispanics may appear to earn higher than do whites wages when 
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personal characteristics are conroUec. Such findings could be interpreted 
erroneously as "reverse discririr,ndiion. " The impact of geogrdphic distribu- 
tion of minorities on their wages deserves careful scrutiny in any study 
including estimates of effects of minority status on wage. 

Race is associated with a substantial incre^ise in the likelihood of being 
unemployed-- 8.4 percent higher if school dummies are not controlled and S.5 
percent higher if they are. Since the coefficient increases when between- 
school differences are removed, the high rate of unemployment among blacks 
cennot be accounted for by their concentration in areas of high unemployment. 
Use of school dummies as controls even removes (at least for the most part) 
variations in unemployment rate within a nnetropolitan area, since most youth 
still attend neighborhood schools. None of the other personal and status 
characteristics exercise much influence on unemployment. 

It is concluded that the primary background variables that affect demand 
are gender and race. Females earn lower wages than males. Blacks are more 
likely to be unemployed than whites. 

Although the focus of this paper is not on testing human capital theory, 
it is noteworthy that the effects of past hours on current wage are quite 
strong in the case of hours worked last summer and last school year, but 
essentially zero for hours worked per week in the sophomore year in high 
school. In contrast, effects of test scores are relatively small and mostly 
not statistically significant. 

The between-school differences are highly significant in the wage and 
labor-force participation equations but are not significant in the other 2 
equations. In the wage equation, school differences likely reflect geographi 
differences in pay levels. Significant school effects in the labor-force 
participation equation suggests that schools or geographic location influence 
tastes for work. The finding suggests that it may yet be worthwhi'^e to inves 
tigate srhool characteristics and processes that influence propensity to work 

Although use of the index of nonwage rewards of work and valuation on 
schooling imposes a useful parsimony on the models, it potentially masks in- 
formation. Creating the indexes, in effect, by placing restrictions on the 
regression equations permits easy tests of the possibility that coefficients 
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TABLE 2.5 



UNRESTRICTED COEFFICIENTS FOR COMPONENTS OF 
NONWAGE REWARDS OF WORK AND VALUATION ON SCHOOL 



Hours Equation 



Wage Equation 



Labor-force Participation 
Equation 



Une«p1oyi«nt Equation 



Independent 
Variable 


Stan. 

Coeffl- 

cienl 


p(a) for 
Coeffi- 

L icnL 


p(a) for 
Restric- 
lion 


Stan. 
Coeffi- 

r 1*nfr 

c icni 


P(a) for 
Coeffl- 
c lent 


p(a) for 
Restric- 
tion 


Stan. 
Coeffi- 
cient 


p(a) for 
Coeffi- 
cient 


p(a) for 
Restric- 
tion 


Stan. 
Coeffi- 
cient 


p(a) for 
Coeffi- 
cient 


p(a) for 
Restric- 
tion 


j*jfwage Research of Work 
























Work values 


.0282 


nnni 




nit 9 


.0001 




.0154 


.0165 


— — 


-.0102 


.1764 


-- 


Uorfc lu^t fnr 


_ nnjt 


.5618 


.4121 


-.0041 


.5808 


.0851 


.0005 


.9426 


.0443 


.0211 


.0067 


.2943 


Work nore enjoyable 


























Lnvn >Lnw 1 


.UU4D 


.5226 


.7151 


.0146 


.0512 


.7127 


.0103 


.1218 


.6689 


-.0105 


.1810 


.9101 


Job encourages good 


























Mark hahlt^ 




act t 


. 1 / la 


- .0C84 


.2585 


.0019 


.0151 


.0226 


.5905 


-.0162 


.0374 


.7322 


Enjoy working for pay 


-.0012 


.8608 


.2830 


.0130 


.0707 


.4649 


.0140 


.0296 


.4546 


-.0084 


.2659 


.4145 


Valuation on School 


























Satisfied with 


























education 


.0013 


.8548 




.0049 


.5111 




.0009 


.8933 




-.0261 


.0008 




Interested In school 


.0009 


.9060 


.7434 


.0058 


.4792 


.5975 


-.0012 


.8731 


.7939 


-.0007 


.9379 


.4064 


Like working hard 


























In school 


-.0137 


.0770 


.0426 


-.0271 


.0007 


.0009 


.084 


.2436 


.1911 


.0141 


.0958 


.0251 


Attitudes toward 


























English 1 math 


.0U9 


.0350 


.0319 > 


.0049 


.5005 


.1337 


-.0056 


.3944 


.5104 


.0099 


.1990 


.4703 


Job aore Important 


























than school* 


.0011 


.8837 


.7921 


-.0203 


.0077 


.0247 


-.0091 


.1807 


.3238 


-.0077 


.1373 


.0485 


School rating Index 


.0001 


.9920 


.8913 


-.0170 


.0271 


.0013 


-.0061 


.3769 


.1048 


-.0164 


.0416 


.0921 


School problems 


























rating index* 


.OUS 


.0390 


.0387 


.0108 


.1383 


.3576 


.0033 


.6087 


.3981 


-.0052 


.4919 


.0567 


Don't feel safe 


























at school* 


-.0144 


.0392 


.0323 


-.0063 


.3823 


.2202 


.0039 


.5472 


.4917 


.0199 


.0092 


.0132 



NOTES : 1. Coefficients are given for equation Including control for school dunmles. 

2. p(a) for coefficient Is the significance level of the regression coefficient. 

3. p(a) for restriction Is the significance for the null hypothesis that the coefficient does not differ from the other coefficients In the set 
(after norming by dividing each component by Its standard deviation). 

4. Items marked with an "*• are expected to have coefficients with reversed sign. 



Conclusions 

Because of the high inclripnce of working amonq "ilgh school students anr' 
increasing evidence that working during high school influences post high- 
school labor market success, it is important to und'^rstand the key factors 
that influence work experience during high school. This paper takes initial 
steps toward achieving that understanding. It investigates potential effects 
of a large number of variables on 4 work outcomes during high school--hours 
worked per week, wage, labor-force participation, and unemployment. 
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associated with some of thp components of ecch innex differ from each other. 
Table 2.5 displays (l) standardizeo coefficienis on eccn component of the two 
indexps calculated by unrestricted OLS, (2) probability of a type I error 
(p(a)) on each of these coefficients, and (3) test: of significance that eac 
coefficient except the first differs from the first (after weighting by the 
item standard deviation, as described previously).* 

The added detail given in table 2.b reveals essentially nothing new about 
the effects of attitudes indexing valuation on schooling. None of the effects 
of the components of valuation on school is n;>tewori:hy, and most are far fron. 
being statistically significant. On the other hand, there are some interest- 
ing findings regarding separate effects of the components of the nonmonetary -i 
work rewards. First, the apparent small effects of the index on hours ana I 
wage hide a highly significant effect of the work values index. This observa- 
tion must be tempered, however, by the fact that only l of the tests of the | 
restrictions on the work rewards items in these 2 equations is significant. 
The second point is that the individual items of the work rewards index have j 
quite small and, at best, marginally significant coefficients in the labor- 
force participation and unemployment equations. Yet, with one very minor 
exception, the signs are all correct. Consequently, their combined effects 
are highly significant (see table 2.3 and table 2.4). It is concluded that 
the data in table 2.5 reinforce the conclusion that work attitudes associated 
with nonmonetary work rewards exercise .mportant influence on work outcomes. 
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♦The rpstrictions have entirely trivial effects on the coefficients not sub- 
ject to restriction. 
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The investigation is carried out within a supply and demand theoretical 
framework. A standard utility :.odel of labor supply predicts that hours of 
labor supplied are primarly a positive function of wage. The standard equi- 
librium model of supply is expanded in 2 primary respects. First, nonwage 
work rewards and valuation ?chnnl are added to the model, which initially 
includes only wage and hours. Second, the equilibrium model is generalized to 
account for changes over time. The demand theory is less formal. It is based 
on the fundamental idea that employer demand for young employees depends on 
wage, personal characteristics that are only roughly related to productivity 
(e.g., race, gender, SES), and on the strength of the local economy. 

It is found that wage is not the primary determinant of labor supply, 
rather a set of attitudes used to reflect nonmonetary rewards of work influ- 
ence hours and labor-force participation. These attitudes also affect wage 
and unemployment and are therefore interpreted as affecting employer demand. 
Although some behavioral indicators of valuation on school affect hours worked 
as predicted by the theory, the data indicate that valuation on school does 
not have a strong impact on work outcomes. 

Two personal characteristics have strong effects on employment outcomes. 
Females earn over 12 cents an hour less than males with the same work experi- 
ence, attitudes, race, and socioeconomic background. Blacks are over 9 per- 
cent more likely to be unemployed than whites, after controlling for work 
experience, attitudes, socioeconomic background, and school differences. 

For educational policy, the primary implication of these findings is that 
schools should pay attention to development of work-related attitudes of their 
students. Good attitudes improve work outcomes. This finding supports views 
expresred in the recent National Commission Report on Secondary Vocational 
Education (1984). That report calls for a balance of educational goals among 
a broad spectrum of educational outcomes. 

For national employment policy more generally, the findings here reinforce 
the need to enforce equity provisions of the law to assure females and blacks 
equal access. 
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IMPACT OF CURRICULUM ON THE NON-COLLEGE SUUNU 
YOUTHS* LABOR MARKET OUTCOMES 

Suk Kang and John Bishop 
Introdu'.tion 

A number of blue ribbon-panels have called for the refcrm of America's 
secondary sthools. In marshalling support for reforms, many of these panels 
have cited the need to improve the productivity of the work force through more 
effective schooling in order to regain a competitive edge in international 
I markets. 

Excellence in secondary education Cuo improve the productivity of the 
I nation's work force in at least four ways: 

• By insuring that every young person obtains functional literacy--some 
|- minimum level of basic skills 

• By improving the quality of the academic preparation of young people 
^ (especially for the two-thirds of high scnool gradu"'es planning to 

attend college) 

• By improving the quality of the vocational preparation of young people 
f (especially of high school dropouts and tr.e one thiid cf high school 

' graduates that do not attend college) 

I • By improving the employability skills (career selection, job search work 

[ nabits, etc.) of young people 

j One of the recommendations that has often appeared in these reports is for 

I increases in the number of courses in English, mathematics, science, and so- 

ck! science rec. eu for graduation from high school. Many stale and local 
j school systems havp adopted these recommendations. The Nation at Risk report 

also recommended that there be i.icreases in the length of the scnool day and 
the school year. Very few states nave been willing, however, to budget the 
extra money necessary to pay for significant increases in the school day 
and/or the school year. With the amount of time a student spends in school 
remaining constant and an increase in the number of required courses in the 
new basics, a reduction in the time spent for on some other jctivity is neces- 
sary. Which activities should be reduced? Should the reduction be made in 
study halls, extra curricular activities scheduled during school hours, music 
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ana fine arts, physical education, life skills courses, or in vocational edu- 
cation? The answer to this question will not be the same for every student. 
High school graduates who do not want to go to college and plan to work iiruTiedi- 
ately after graduating probc*)ly have very different feelings about course se- 
lection than the student who aspires to being an artist. How should students 
be advised? How should schools allocate their own resources among the differ- 
ent subject areas? The Nation at Risk report proposes that the productivity 
of the future work force be one of the c»^iteria for making these judgements. 

The three best indicators of an individual's economic productivity are tne 
wage rates, earnings, ind employment. Consequently, it will be useful to know 
how the choice of curriculum (which subjects a student chooses to study during 
high school) influences the e outcomes. In this paper we will focus on the 
appropriate balance between academic and vocational education. 

There have been many studies of the impact of high school vocational edu- 
cation on laDor market success of its former students. These studies have 
tended to find that vocotional education has a large economic payoff for women 
but a .-nuch smaller ana often negative payoff for men. 

Meyer (1981) found tnat for males, specializing in the trade and industry 
area haa a statistically significant positive effect only in the year immedi- 
ately following their graojation froiTt hign school. Gustman and Steinmeier 
(1981) ^nd Mertens and Gardner (1981 J reported hourly earnings disadvantages 
for ma business specialists, advantages for marketing specialists, and mixed 
results for trade and industry specialists. Rumberger and Uaymont (1982) 
found that additional vocational credits were associated with higher hourly 
earnings if the credit wau earned in a program that nad provided skills that 
were being used on the respondent's job. Additional credits in vocational 
courses that were not related to the job reduced hourly earnings. However, 
the estimated effects of job-related courses were not significantly different 
from zero whether the vocational course wo^^k was expressed as total credits or 
as a proportion of total courses taken. The effect of secondary vocational 
education on the hourly or weekly e&rnings of wcmi; in commp^'Cial or office 
specialties is more consistently and significantly positive. Grasso and Shea 
(1981), Meyer, Gustman and Steinmeier (1981), Mertens and Gardner (1981), 
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Campbell et al. (1982), and Rumborger and Daymont (1982) all reported signifi- 
cantly higher earnings for women who took vocational courses in the busi'^ess 
and office area with various data sets, 

Rumberger and Daymont (1982) found that taking additional academic course 
work--English, mathematics, science, social science, and foreign languages-- 
signif icantly reduced unemployment of the young men and women who did not go 
to college fir\6 significantly increased the wage rate and hours worked of 
women. Except for a rather weak positive impact of academic course ^.o'^l: on 
hours worked by young men, academic and vocational coursework had similar 
positive effects on the three indicators of labor market success. The re- 
sidual category of courses--art, music, physical education, industrial arts, 
homp economics, and miscellaneous--had the least favorable impacts on the 
three indicators of labor market success. Since employers seldom know how 
many academic courses a job candidate has taken, the coursework must be in- 
fluencing labor market outcomes by contributing to the individual's veroal 
skills, math skills, and/or learning ability. These skills help individuals 
does better in interviews, fill out job applications more neatly and correct- 
ly, ano learn job specific tasks more quickly. 



This study focuses on the relative impact of high school academic and vo- 
f cational education on th*? early labor market success of youth not attending 

college full time. We try to answer the following questions: 



What is the opportunity cost of academic education measured as 
lost earnings opportunities? 

Is it desirable to reduce the amount of vocational courses in 
high school and replace them by academic courses or vise versa? 

Are academic and vocational education complementary or is it 
optimal for the student to concentrate entirely on one or the 
other? 

Given the amount of resources available to high school education, 
what is the desirable combination of academic and vocational 
education that prepares noncoUege-bound students for successful 
entry into the world of work? 

Which vocational field* best prepares youth for emp'^oyment? Are 
there differences in the effect of vocational c^jcation? Should 
males be advised to specialize in technical courses? Should fe- 
males be advised to concentrate on i:om(r<erical fields? 
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Ansv/ers to these questions are providea by analyzing two waves of question 
naire aata oDtained from the Hign School and Beyond (KSB) Survey on 3,000 1980 
high school graduates who did not attend college full time. An outline of the 
paper is ds fellows. The High School and Beyona data is describea in Section 
Two. The first part of Section Tiiree presents a preliminary analysis of the 
data based on the cross tabulations of the three indicators of economic pro- 
duct1vity--wdye rate, ei^ployment and earnings--by the nuriiuer of vocational 
courses taken, the number of academic courses taken, and the total number of 
both kinos of courses taken. These tabulations suggest that vocational and 
academic courses may be complementary. Based on this observation an economet- 
ric specification of the model is presented in the second part of the section. 
The model allows estimation of the degree of complementarity and the degree of 
Decreasing returns from vocational and academic coursework. Section Four dis- 
cusses the results ano presents estimates of how time should be distribi;ted 
between acaoemic ana vocational courses if one's goal is maximizing the indi- 
vidual's economic productivity immediately after high school. A summary is 
given in Section Five. 

Data 

Longituuinal data on the 1980 seniors completing the High School and Be- 
yond (KSB) survey will be analyzed. The first wave of data collection occur- 
red in harch/April of 1980 while the young people were seniors in high school. 
The secona wave of data collection was conductea in the spring of 1982 nearly 
2 years after graduation from high scl.ool. The first wave contains various 
measures of education ana graaes in scnool, nonacademic activities such as 
Participation in extracurricular activities, and work experience, as well as 
the students' family background, attitudes toward work, ana career aspira- 
tions. At the time of the first wave survey, all respondents took standar- 
dized tests on three subjects, mathematics^ reading, and vocabulary. These 
tests provide measures of the level of the basic skills whicn are comparable 
across respondents. The second wave contains a complete history of jobs hela 
since 1980 and post high school educational experiences and earnings. Three 
measures of the respondents' labor markets success--earnings in 1981, number 
of iTionths in whicn the respondent worked in the period between June 1980 and 
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February 1982, ana average hourly wage rates during the 21-.T.onth period-were 
defined from the second wave interview. 

Longitudinal data - available on a total of about 1.2,000 seniors. The 
subsample of this group was selected for this study by applying the following 
criteria: respondents had to have. 

(1) graduated from high school in May or June 1980 and 

(2) not attended school or college full time at anytime 
between June 80 to February 82. 

Hi total number of observations that satisfy these selection criteria is 
4,327. In the regression analysis the observations are further reduced by 
the omission of observations with certain key variables missing.* 

These selection criteria and elimination of the observations with missing 
values reauced the total number of observations to 2,576 for earnings in 1981, 
to 2,485 for number of months worked, and to 2,058 for wage rates (see Appen- 
dix). We expect that the major activity of those in the sample is to -"i- 
pate in labor market ana that their experience in high school and their socio- 
economic background will inf.^ence their success in labor market. 

The labor market outcomes examined in the study are 1981 earnings; the num^ 
ber of months in which the individual worked between June 1980 and February 
1982, and the average hourly wage rate during that period (see Appendix). 
These variables measure the labor market experiences that immediately follow 
high school graduation. The study focuses on how these measures of early 
labor market success are influenced by the selection of courses in high school 
and by performance in the courses selected. Data on what the youth studied in 
high school was obtained by asking the student to report how many years of 
courses he or she took in each of the following fielas: mathematics, Englisn 



Since the individual is counted as having worked in a month even if he or she 
worked for only part of the month or in a part time job. the number of months 
worked is not the same thing as total hours worked. An average hourly wage 
rate could not be calculated for about 385 people who did not have a job dur- 
ing the time period or who gave incomplete answers to wage questions in all 
their reported jobs. In addition wage rates greater than $15.00 an hour or 
less than $2.00 were assumed to be reporting errors (e.g. waiters not re- 
porting their tips) ana 50 were excluded from the sample.' 
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or literature, French, German, Spanisn, history or social science, science, 
business or sales, trade and industry, and technical ana otner vocdtionaK In 
the analysis, the foreign languages are aggregated together ano technical vo- 
cational programs are combined with trade and technical. The resulting list 
of Variables describing the students curriculum is as follows: 

Years of courses taken 
Academic courses 

1 • Mathematics 

2. English 

3. Foreign language 

4. History/Social Science 

5. Science 

Vocational courses 

6. Business/Sales 

7. Trade/Industrial and Technical 

8. Other vocational courses 

brades and Test Scores 

1. Received iriostly A's or B's in business/office courses (self report; 

2. Received mostly A's or ti's in trade/technical, ano otner vocational 
courses (self report) 

3. Mathematics standardized test scores [o - 10) 

4. Readings standardizec test scores (o * 10) 
Vocabulary standardized test scores (o - lOj 

In aodition to these explanotory variables we included the variables 
measuriny respondents' socioeconomic ana personal characteristics in trie 
following categories: 

• Geographic region 

• Sex, race, ethnicity, age 

• Family background 

• Value scores ana attituues toward work 

• Habits, school life 

• Work experience while in high school 

• Extracurricular activities 

• Part-time student status 

• Church attenoance 

Detailed list of variables in these categories are given in the Appendix 2. 

Table 3.1 presents sample means and standard deviations of the variables 
for males and females separately and for the full sample. 
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TABLE 3.1 

SAMPLE MEANS AND STANDARD DEVIATIONS 



Male Female Both'" 

Mean (S.D.) Mean (S.D.) Mean (S.D.) 



Earnings in 1981 (dollars) 6.956 (5.429) 4.222 (3 981) 5.490 (4.900) 

Number of Months Worked 13.47 ( 7.62) 11.66 ( 7.71) 12.48 ( 7.72) 

^ Average Hourly Wage (dol lars/hrs) 4.56 ( 1.65) 3.90 ( 1.00) 4.20 ( 1.37) 



Years of Courses Taken 
Academic Courses 



Science 

i 



Mathematics 1.89 ( 0.94) 1.71 ( 0.92) 1.79 ( 0.93) 

English 2.87 ( 0.69) 2.90 ( 0.64) 2.89 ( 0.67) 

Foreign Language 0.57 ( 0,96) 0.74 ( 1.01) 0.66 ( 0.94) 

History. Social Science 2.24 ( 0.85) 2.22 ( 0.82) 2.23 ( 0.84) 

1 .54 ( 0.89) 1.39 ( 0.87) 1.46 ( 0.89) 

Total Academic 9.08 ( 2.70) 8.96 ( 2.61) 9.03 ( 2.66) 

Vocational Courses 

^ Business. Sales 0.63 ( 0.84) 1.46 ( 1,14) 1.07 ( 1.09) 

Trade and Technical 1.56 ( 1.75) 0.31 ( 0.81) 0.89 ( 1.47) 

^ O ther Vocational Courses 0.75 ( 1.09) 0.61 ( 0.96) 0.67 ( 1.02) 

^ Total Vocational 2.94 ( 2.28) 2.38 ( 1.80) 2.63 ( 2.06) 

Grades and Test Scores 
Received Mostly A or B 

Business and Sales 0.21 ( 0.41) 0.45 ( 0.50) 0.34 ( 0.47) 

^ Trade and Other Vocational 0.37 ( 0.48) 0.07 ( 0.26) 0.20 ( 0.41) 

6PA 77.6 ( 6.9 ) 80.0 ( 6.9 ) 78.9 ( 7.0 ) 



Standardized Test Scores 
Mathematics 
Reading 
Vocabulary 



48 


.7 


( 9.7 ) 


46 


.2 


( 


8.8 ) 


47 


.4 


( 9.3 ) 


48 


.9 


(10.4 ) 


48 


.5 


( 


9.6 ) 


48. 


7 


(10.0 ) 


48 


.7 


( 9.7 ) 


48 
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( 


9.5 ) 


48. 


5 


( 9.6 ) 



ERJC " 75 



hean earnings in 19^1 for tne wnole sample was $>5/;C!0. On average they 
were employed 12.3 months auriny 21-montn penoo between June 80 and February 
32, and their average hourly wage during tnat perioa was J4.20. In all three 
categories ot labor market outcomes, males dia oetter than females. Hales 
earned an adaitional $2 ,734 per year, worked an add-.tional 1.8 months, and 
were paid 66 cents more per hour than females. 

hale and female high school yraouates who ao not go to college full time 
take similar numbers of courses in math, English, history, ana science. The 
young woaen are more likuly to study a foreign language and to take courses in 
business^end office education. They average 1.46 years of business office eJu- 
cation while young men average .63 years. Young men took an average of 1.56 
years of trace, industrial, ana technical courses while women took an average 
of .3 years. There is quite a lot of variation in the amount of trace ana 
technical coursework taken by men. 

hooel 

Previous studies of the impact of curriculum on labor market outcomes have 
specified the curriculum variables in two aifferent ways. Grosso ana Shea 
(1979,, and Gustman ani Steinmeier (1981) used a dummy variable for the self- 
reported curriculum track. However, when aata on the courses taken are compar- 
ed to self reports of curriculum tracks, it turns out that stuoents reporting 
themselves in academic una general tracks are taking only slightly fewer vo- 
Ccticoal courses than stuoents who report themselves to be in the vocutional 
tra,k. Since the costs of vocational education oepena on tne nuniDer and types 
of courses taken rather than the indivicuals state of mind about tne:n, policy 
analysis requires information on how the courses taken (and credits receiveo) 
in different fields influence labor market outcome. 

heyer (1981) and Rumberger ana Daymont (1982) respond to this need by 
estimating models that characterize a student's curriculum as the number of 
credits (or proportion of all credits) received in a particular field. They 
make however, the simplifying assumption that credit hours (or proportions of 
total credit hours) have a constant linear impact on labor market outcomes. 
In otficr words, the assumption is mace that the returns from extra courses in 
a particular field do not diminish ana the payoff to one kind of education is 
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inoependent of the amount of another type of education. In the work tnat fol- 
lows we relax and then test these two assumptions. We hypothesize that a high 
school curriculum which completely specializes in vocational education and 
ignores training in basic skills will not be as effective as the one that pro- 
vides both vocational skills and a certain level of basic skills. Vocational 
education must be built on a foundation of competency in mathematics, reading, 
vocabulary, and science. A high school curriculum that completely soecializes 
in academic education may be appropriate for those planning to attend college 
J full time. We hypothesize, however, that for individuals not going to college 

1 full time, such r. choice will generally mean a sacrifice of earnings and em- 

^ ployment in the years immediately following high school gracuation. 

Preliminary Analysis 

\f Tables 3.2 through 3.4 may offer empirical evidence for our argument. 

Table 3.2 shows the mean values of the three labor market outcomes for sub- 

^ samples classified by the self-reported number of full-year courses taken in 

academic and vocational subjects in the first 3 years of high school. As the 
table shows, for high school graduates who do not attend college, an increase 
in the number of academic and vocational course; has a moderate association 

, with better labor market outcomes, especially when students take less tnan 16 

full-year academic and vocational courses. Total academic and vocational 
coursework has no systematic relationship with the hourly wage. Raising the 

I numoer of courses taken from 7 or less to 8 or 9 apparently Increases months 

^ worked by about 13 percent but further increases in coursework have no further 

j impact on time spent working. Taking 16 or more courses was associated with 

dramatically higher earnings for 1981 but variation In coursework over the 

I range from 5 to 15 had only slight effects on earnings. 

An examination of table 3.3 and table 3.4 reveals that the weak relation- 
p ship between total academic and vocational courspwork and laDor market out- 

comes is due to two offsetting effects working against each other. For high 
schoo"; graduates who do not attend college full time-- 
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• vocational coursework has a strong positive association with 
labor market outcomes , and ' 

• academic coursework has a negative association with lab or market 
Outcomes, 
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TABLE 3.2 



IMPACT OF THE NUMBER OF HIGH SCHOOL COURSES ON LABOR MARKET OUTCOMES 
OF HIGH SCHOOL GRADUATES WHO DO NOT ATTEND COLLEGE FULL TIME 



Outcomes 

Number of Number of Percentage 



Numbe'' of 
full year 
courses 


full year 
academic 
courses 


full year 
vocational 
courses 


Wage 


of months 
worked in 
21 months 


Earnings 
in 1981 


0-7.5 { 9%) 


4.7 


1.1 


4.32 


53.3 


5065 


8 - 9.5 (17%) 


7.1 


1.6 


4.06 


60.0 


5131 


10 - 11.5 (25%) 


8.5 


2.2 


4.17 


60.0 


5644 


12 - 13.5 (25%) 


9.9 


2.7 


4.21 


58.0 


5387 


14 - 15.5 (15%) 


11.2 


3.4 


4.17 


61.9 


5356 


16* ( 9%) 


12.2 


5.7 


4.45 


59.0 


6346 




TABLE 3.3 



IMPACT OF VOCATIONAL COURSEWORK ON LABOR MARKET OUTCOMFS 
OF HIGH SCHOOL GRADUATES WHO DO NOT ATTEND COLLEGE FULL TIME 



Outcomes 



Number of 
full year 
vocational 
courses 


Number of 
full year 
academic 
courses 


Wage 


Percentage 
of months 

uf n V* o H ^ n 

21 months 


earn 1 ngs 
in 1981 


none - .5 (12%) 


9.49 


4.10 


48.5 


4031 


0.5 - 1.0 (18%) 


9.30 


3.89 


54.8 


4526 


1.5 - 2.0 (27%) 


9.00 


4.17 


59.5 


5470 


2.5 - 3.0 (18%) 


8.81 


4.28 


60.9 


5606 


3.5 - 4.0 (13%) 


8.71 


4.29 


64.8 


6334 


4.5 - 5.0 ( 7%) 


8.57 


4.22 


66.2 


6421 


5.5 - 6.0 ( 5%) 


8.69 


4. CI 


64.3 


6471 


6.5 - 7.0 ( 2%) 


8.98 


4.21 


61.9 


6893 


7.5+ ( 3%) 


9.19 


4.80 


60.0 


6968 
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TABLE 3.4 

IMPACT OF ACADEMIC COURSEWORK ON LABOR MARKET OUTCOMES 
OF HIGH SCHOOL GRADUATES WHO DO NOT ATTEND COLLEGE huLL TIME 



Outcomes 



Number of 
ful 1 year 
academic 
courses 


Number of 
full year 
vocational 
courses 


Wage 


Percentage 
of months 
worked in 
21 months 


Earnings 
in 1981 


- 3.5 ( 4%) 


2.04 


4.31 


52.5 


5300 


4 - 5.0 (11%) 


2.82 


4.26 


63.0 


5777 


6 - 7.5 (26%) 


2.92 


4.27 


62.9 


6083 


8 - 9.5 (28%) 


2.68 


4.19 


57.4 


5290 


10 - 12.5 (20%) 


2.42 


4.13 


56.2 


4998 


12 - 13.5 ( 8%) 


2.30 


4.11 


57.5 


5226 


14* ( 3%) 


1.82 


4.06 


60.3 


4381 



J 
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TaDle 3.3 classifies high school graduates who dio not attend college full 
time by the amount of vocational coursework taken in the final 3 vears of high 
school. Note that the numoer of academic courses taken (column 1) shows a 
very weak tendancy to decrease as the number of vocational courses taken in- 
creases. Apparently, increases in vocational coursework primarily come at the 
expense of study halls, free time, and courses not classified as either aca- 
demic or vocational such as art, music, drivers education, ana physical educa- 
tion. The table clearly demonstrates that high school graduates not attenuing 
college full time who took a vocational concentration in high school have hign- 
er wage rates, work a greater number of months, and earn a great deal more in 
the year or so after graduating than the 30 percent of such graduates who took 
fewer than 2 such courses. Students wno took 4 full -year vocational courses 
received 8 percent higher wage rates, worked 23 percent more, and earned 47 
percent (about J2000) more in 1981 than students who took less than 2 voca- 
tional courses. 

Table 3.4 classifies the graduates by the number of academic courses 
taken. There is a mild tendancy for vocational coursework to decline as 
academic coursework rises. The grauuates who obtain tne most favorable labgr 
market outcomes are those who take 6 to 7.5 full-year academic courses. The 
15 percent who took fewer academic courses have about the same wage but work 
less ana earn 5 to 10 percent less. Graduates who took 4 additional academic 
courses received a 3 percent lower wage, worked 11 percent less and earned IG 
percent less. 

These observations from tables 3.2 through 3.4 suggest tne following: 

• Provided students take a certain amount of academic courses, the 
number of vocational courses taken improve labor market outcomes. 

• The effect of acaaemic courses declines as students take more of 
tnem. Decline is accelerated if the increase in academic courses 
is accompanied by fewer vocational courses. 

Furthermore, it is conceivable that the marginal effects of vocational 
courses decline as students take more vocational courses. 
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Econometric Specification of the Hooel 

In what follows we propose an econometric model that focuses on the 
followiny: 

• Differential effect of academic and vocational education by 
subject 

• Interaction of academic ana vocational education 

• Change in tne effects of academic ana vocational eaucation causeo 
by the increase in total number of courses taken 

• The coiTibination of academic and vocational education that 
achieves the best labor market outcomes 

In oraer to focus on the impact of curriculum, especially relative effects "j 
of academic and vocational courses, on labor marktc outcomes, we hypothesize 
the following relation between the labor market outcomes and curriculum: 



(1) y = la. A. ♦ EbV, ♦ C-TA2 * U-TV2 
11 J J 



J 

1 



1 



I 



♦ f-TAVX ♦ Eg^Z^ ♦ u 

where y is a measure of labor market outcomes, 

Ai is the amount of acadet ic courses taken in the ith subject, 

Vj is the amount ot vocational courses taken in the jth subject, 

TA^^ is the sum of all academic courses taken souarea TA2 = (EAi)', 

TV2 is the sum at all vocational courses taken squared TV2 = (tVj)', j 

TAVX IS the product of total academic coursework and total vocational 
course work TAVX = (EAJ(EV.), 

i j ^ 

Z|( is the vector of other control variables such as grades, level of 

basic skills [mathematics, vocabulary, and readings) ani rocioeccnomic, 
and bdckgrouno variables, and 

•J is the disturbance term. ^ 

The specif icdtion in equation (1) allows estimation of differential ef- 
fects of vocational and academic course works by using separate measure of 
vocational and academic courses by subject. In addition, by introducing the 
squared terms (TA2, TV2) and the interaction term between academic and 
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vocational courses, it is possible to estimate oegrees of oecreasing (or in- 
creasing) -eturn fro i and of compl ..tality . jr substitutability) between tfi. 
academic and vocational courses. . example, the marginal return from the 
aociitional academic course in the i th field is given by equation (2) as 
fol lows: 

(2) 1^. = a, * 2cTA + fTV 

Equation ^2) says that the marginal effect of the i th academic coum depends 
on the coefficients for square term, c, ana for interaction ter.n f. When c is 
I negative the marginal effect of academic courses decrease with the total 

amount of academic courses (decreasing returns), and when f is positive, the 
marginal effect of the academic course work increase if the vocational course 
work is increased. The marginal return from an additional vocational course 
( in the j ' I field is given by equation (3). 

(3) 1^ = bj ♦ 2dTV + fTA 

If f is positive, academic and (Vocational courses will be termed complements . 
If f is negative, they can be called substitut es. Academic (vocational) educa- 
increasing returns if c (d) is positive ano has decreasing returns if 
c (d) IS negative. Estimates of these coefficients make it possible to calcu- 
late what distribution of courses between academic ami vocational subjects 

, will maximize the measures of success in the labor market immeaiately aHer 

1 high school. 

i Results 

The three labor market outcomes examine this study are earnings in 
I 1981, number of months in which the individtal workea between June 1980 

through February 1982, ano average hourly wage rate during the period. As a 
preliminary approach we regressed the three measures of labor market outcomes 
on the total amount of academic education and the total amount of vocatKial 
education along with a long list of control variables for males and females 
(see Appendix). The estimates of the coefficients for total academir and 
V catlonal courses are summarized in table 3.S. 'he point estimates of the 
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TABLE 3.5 

IHPAIT OF CURRICULUH ON EARLY MARKET SUCCESS* 
(Academic Courses and Vocational Courses) 



Academic 



Vocational 



J 



id 



Wage Rates 



ile 

female 



.009 (.022) 
.034*** (.012) 



.064*' 
.016 



(.027) 
(.019) 



Months Worked male 
female 



-.113 (.093) 
.301*** (.078) 



.161 
.284** 



(.107) 
(.118) 



Earnings 



male 
female 



'18 (63) 
■212*** (41) 



209*** (74) 
166*** (62) 



*Standard errors in parentheses. 
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effects of vocational education are all positive. The estimatea coeff "cients 
are significantly positive at the l-percent level in the earnings equation tor 
both male: and fema>->, .nd are sirnificant at the 5-percent Ic el in the 
months worked equation for females, and in the hourly wage equation for males. 
The point estimates of the coefficients for acade.uic courses are all negative. 
The coefficients are all significantly negative at tne 1-percent level for 
females but insignificant for males. 

These results suggest that the bala.ice between academic and vocational edu- 
cation does indeed have a strong Influence on labor market outcomes. The esti- 
mates in these regressions, however, do not capture the oifferential effect of 
course work in a particular subject within vocational or academic education. 
Also, It is unlikely that tne inslgnif itance of academic education for males, 
and strong negative effect of academic courses for females prevail over the 
full range of possible variation in coursework Further, the positive effect 
of vocational education may change as the level of academic education varys. 

In orde.- to see differential pffects of the subjects in vocational and aca- 
demic education we introduce the number of full-year courses in the five sub- 
ject groups within academic courses (mathematics, English, foreign language, 
history and social science, and science) and In the three subjects groups 
within vocational courses (lusiness and sales, trade and technical, and other 
vocational courses). 

In order to approximate the nonlinear relation we incluae the quadratic 
terms for total academic and total vocational courses and an Interaction term 
between the two. The three labor market outcomes are regressed on the cur- 
riculum variables, along with the scores on standardized tests (mathematics, 
reading, and vocabulary), grades, and a large group of control variables. The 
control variables included: dummies for nine census regions, residence in 
suburb, rural, or urban c a, family background, scales measuring self esteem, 
locus of control, work orientation, family orientation, community orientation, 
church attendance, school attenaance, reading habit, homework, deportment, 
participation in extra currlcular activities and In noncredit educational 
programs, previous experience, marital status, and military status. 
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Gender bap 

For each oependent variable the equations were estimated for subsan^ples 
consisting of males only and females only, and for the full sample containing 
both sexes with a dummy variable for sex. The t-test of the gender dummy 
variable in pooled regression suggest that the coefficients for gender dummy 
are sigrificant y different from zero at far below the 1-percent level in all 
three regressions. The coefficients on the gender dummy imply that other 
things being equal, males get paio 47.3 cents more per hour, work an addition- 
al 1.6b months in che 21-month period, and earn an aaditional $2,222 in 1961 
than females. These values are close to the differences in average hourly 
wage rate, months worked, and earnings between males and females. 

Another potential source of a gender gap may be differences in the effects 
of high school education, family background, basic skills, and other socio- 
economic variables on labor niorket outxomes. In order to see the effects of 
these variables on the gender gap, we testea the equality of tht slope coeffi- 
cients (other than gender dummies) for males and feniales. The results of the 
statistical tests are presented in table 3.6. The differences of slope coef- 
ficients are significant at the 5-percent level in all three outcomes and the 
difference in months worked is significant at the 1-percent level. Thus, 
there seems to be statistically significant differences in the structure of 
the relationship between personal characteristics and labor market outcomes. 
Consequer»uly , the estimation results are presented for separate samples of 
males and females. 

Marginal Effects of the Types of Courses Taken 

The result of the estimation of the models are given in table 3.7 through 
table 3.9. uur main interest is in the marginal effects of academic and vo- 
cational education by subject and how these marginal effects change with the 
amount of acaoemic and vocational coursework. The results are analyzed first 
by looking ut the estimates of tne marginal returns from education that are 
given by the linear combinations of coefficients presented in tables 3.7 
through 3.9. 

In tables 3.7 through 3.9 the coefficients on the square of academic 
coursework ana the square of vocational coursework provide an estimate of tne 
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TABLE 3.6 
TEST OF GENDER GAP 



f 



i 



F-Value 

Degrees of 
freedom 



Point 
Estimate 

t-value 

Degrees of 
freedom 



Joint Test of Slope Coeff;;ients 
(excluding sex dummy) 



Earnings in 1981 
1.38 

( 77 , 2422) 



Total Months Worked 
1.46 

( 77 , 2331) 



Average Hourly Wage 
1.28 

( 77 , 1904) 



95% significance point = 1.25 
99% significance point = 1.42 



Test of Significance, Sex Dummy 



Earnings in 1981 
-2222. 
(-8.93) 

2498 



Total Months Worked Average Hourly Wage 
-1.64 -.473 
(-4.04) (-5.76) 



2407 



1980 
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TABLE 3.7 
ESTIMATION RESULT 
AVERAGE HOURLY WAGE 



Male Female 



Years of Courses Taken 



Hathematics 


-0.124 


(0.117) 


0.002 


(0.076) 


English 


-0.010 


(0.115) 


0.019 


(0.069) 


Foreign Language 


-0.226 


(0.142) 


-0.023 


(0.079) 


History, Social Science 


-0.217 


(0.120) 


-0.170**(0.073) 


Science 


-0.216 


(0.129) 


0.002 


(0.077) 


Business, Sales 


-0.095 


(0.128) 


0.000 


(0.081) 


Trade & Technical 


-0.096 


(0.107) 


-0.103 


(0.098) 


ULIICi VULut lUIIO f CUUCOL lUil 


-n 1 


ir 1 1 1\ 
\\. .11 jj 


-0.066 


(0.085) 


Vocational Courses Squared 


0.004 


(0.007) 


0.002 


(0.006) 


Academic Courses Squared 


0.006 


(0.005) 


-0.001 


(0.003) 


Vocational x Academic 


0.014* 


(0.008) 


0.006 


(0.007) 


Grades and Test Scores 










Received Mostly A's and B's in; 










Business and Sales 


-0.139 


(0.153) 


0.031 


(0.073) 


Trade and Other Vocational 










Education Courses 


0.250* 


(0.135) 


0.027 


(0.125) 



GPA 0.004 (0.010) 0.012**(0.006) 
Standardized Test Scores 

Mathematics -0.007 (0.008) -0.007 (0.005) 

Reading 0.001 (0.007) 0.004 (0.004) 

Vocabulary -0.003 (0.007) 0.001 (0.004) 

Number of Observations 942 1116 



r2 0.149 



0.099 



F-value 1.99 1.50 

(degrees of freedom) (77,865) (77,1039) 

♦significant at 10 percent level (both sides) 

♦♦significant at 5 percent level (both sides) 

***significant at 1 percent level (both sides) 

Note: numbers in che parentheses are standard errors 
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TABLE 3.8 



ESTIMATION RESULT 
TOTAL MONTHS WORKED 



L 



Grades and Test Scores 

Received Mostly A's and B's in; 

Business and Soles 

Trade and Other Vocational 
Education Courses 

GPA 

Standardized Test Scores 

Hdthemat Ics 

Reading 

Vocabulary 

Number of Observations 
r2 

F-value 

(degrees of freedom) 



0.670 (0.635) 

0.148 (0.554) 
0.001 (0.040) 

-0.013 (0.032) 
0.063** (0.029) 
0.077** (0.030) 

1130 

0.161 

2.67 
(77,1053) 







Number of 


Months Worked 


Male 


Female 


Years of Courses Taken 








Mathematics 


0.269 


(0.478) 


0.354 f0.441) 


English 


-0.405 


(0.460) 


0 073 f0.393l 


Foreign Language 


0.305 


(0.574) 


0.932** (0.466) 


History, Social Science 


-0.043 


(0.486) 


0 275 fO 435) 


Science 


0.425 


(0.517) 


0 144 (0 4511 


Business, Sales 


1.093** (0.517) 


1.476***(0.490) 


Trade & Technical 


0.653 


(0.432) 


1.624***(0.613) 


Other Vocational Education 


0.753 


(0.466) 


1.539*** (0.518) 


Vocational Courses Sguared 


-0.029 


(0.029) 


-0.100** (0.041) 


Academic Courses Sguared 


-0.009 


(0.023) 


-0.031* (0.018) 


Vocational x Academic 


-0.033 


(0.036) 


-0.064 (0.040) 



0.173 (0.464) 

-0.752 (0.811) 
0.028 (0.036) 

0.062** (0.030) 
0.070** (0.026) 
0.03^ (0.027) 

1355 

0.216 

5.90 
(77,1278) 
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♦significant at 10 percent level (both sides) 
•♦significant at 5 percent level (both sides) 
♦♦♦significant at 1 percent level (both sides) 

Note: numbers in the parentheses are standard errors 
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TABLE 3.9 
ESTIMATION RESULT 
EARNINGS IN 81 



Male 



Years of Courses Taken 

Mathematics 

English 

Foreign Language 
History, Social Science 
Science 

Business, Sales 

Trade & Technical 

Other Vocational Education 

Vocational Courses Squared 
Academic Courses Squared 
Vocational x Academic 

Grades and Test Scores 
Received Mostly A's and B's in; 

Business and S les 

Trade and Other Vocational 
Education Courses 

CPA 



310 

272 
204 
117 
-43 
-92 
3 

324 

-30 
-16 
41* 



(332) 

(320) 

(397) 

(335) 

(357) 

(355) 

(299) 

(320) 

( 20) 
( 16) 
( 25) 



241 (435) 

647* (275) 
34 ( 27) 



"Female 



-271 

-176 

-297 

•422* 

-206 
658** 
609* 
596** 

-35* 

7 

-24 



(231) 

(207) 

(242) 

(228) 

(236) 

(257) 

(317) 

(271) 

( 22) 
( 10) 
( 21) 



55 (245) 

-338 (429) 
37** ( 18) 
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Standardized Test Scores 

Mathematics 

Reading 

Vocabulary 

Number of Observations 
r2 

F-value 

(<leqrees of ♦'reedom) 



-25 
-16 



( 22) 
( 20) 



59*** ( 21) 

1195 

0.173 

3.09 
(77.1118) 



♦significant at 10 percent level (both sides) 
**significant at 5 percent level (both lides) 
***significant at 1 percent level (both sides) 

Note: numbers in the parentheses are standard errors 
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1? ( 16) 
16 ( 14) 
1 ( 14) 

1381 

0.214 

4.68 
(77,1304) 
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oegree of diminishing returns. The coefficients on the square terms are n<^yd- 
tive as hypothesized in the months worked regressions and three of four coef- 
ficients are negative in the earnings equations. Three of these coefficients 
are significantly negative. In the female months worked equation the coeffi- 
cient estimates are significantly negative for both of the squarea terms, and 
in the female earnings equation the marginal return from vocational courses is 
significantly decreasing. Only one of the four coefficients on square terms 
in the wage rate regression are negative but all of them are 'ery close to 
zero. 

It was hypothesized that academic and vocational courses are complemen- 
tary. Two of the six estimated coefficients are significantly positive as 
hypothesized. The hypothesis of complementarity is accepted for the earnings 
and the wage rctes of males. 

Table 3.10 presents estimates of the impact of one more course in each 
specific field of study. The marginal return from the i th academic course is 
given by a, - 2c TA ♦ fTV and the marginal return from the j th vocational 
course is bj ♦ 2d- TV ♦ f-TA. As we can see from these equations the margin- 
al return changes with the levels of total academic courses (TA) and total 
vocational courses (TV) so the estimates of the marginal returns reported for 
each subject area have been evaluated at the sample means for the total number 
of academic and vocational courses. The sample means of TA are about 9 for 
both females and males and the means of TV are 2.9 for males and 2.4 for fe- 
males. The entries in the tabic show that the marginal returns to vocational 
education are positive for both females ana males with the exception of the 
trade and technical and other vocational courses' impact on the wage rates of 
females. The magnitudes of the marginal effect from each subject vary by the 
measures of labor market success. 

For men, the point estimates in the earnings equation apparently imply 
that the highest returns come from taking other vocational course '> and the 
next highest returns come from taking trade , nd technical courses. Trade and 
technical courses seem to be most effective in rai^'ng the wage rate but have 
very little impact on employment. Business and sales courses seem to have the 
opposite effect; they help mole students get and keep jobs but their effect on 
Lhe wage rate is minimal. 
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TAME 3.10 



POINT ESTIMATES OF THE 
MARGINAL RETURN FROM COURSE WORK BY SUBJECT 



-J 

00 



Wage Rate 



Male 



Academic Courses 

Mathematics .026 

English .140 

Foreign Language -.076 

Social Science -.067 

Science -.066 

Change in Marginal return by 

Academic Courses .012 

Vocational Courses .014* 

Marginal Return from 
Vocational Courses' 

Business/Sales .012 

Trade/Technical .401 

Other Vocational .155 

Change in Marginal return from 

Academic Courses .014* 

Vocational Courses .008 



Female 



.109 
.092 
.134 
.281 
.109 



.014 

.006 



.063 
.040 
.0u3 



.006 
.004 



Total Months Worked 



Male 



.009 
.665 
.045 
.303 
.165 



.018 
.033 



.623 
.183 
.283 



.033 
.058 



Ferrale 



.355 
.636 
.223 
.434 

.365 



.062* 
.064 



.421 
.569 
.484 



.064 
.200* 



Earmngs in 1981 
Male Female 



140 
102 
34 
-53 
•213 



-32 
41* 



104 
199 

523 



41* 

-60 



•204 
•109 
-230 
•355 
•139 



14 
-24 



275 
226 
213 



24 
•70* 



93 

92 




For females, the marginal effects of vocational subjects ao not vary much 
with particular subjects. Point estimates for the impact of 1 year of course 
work range from 0.42 to u.57 months for employment and from $213 to $275 for 
earnings. 

^ The changes in the marginal returns due to additional vocational and aca- 

demic courses are given in the second and fourth panel of table 3.10. The 

^ asterisk ("*") indicates that the changes are significantly different from 

zero at the 10-percent level. The impact of vocational eaucation on earnings 

j and employment decreases as stuoents take more courses in vocational education 

and the effects are statistically significant for females (see the second row 

I in the fourtn panel). Each additional year of vocational education lowers the 

i return to the next year of vocational education by $70 in the earnings model 

and by 1/5 month in the employiTient model. For males, the impact of vocational 

L education on wage rates and earnings significantly increases as the number of 

academic courses increases (see the second panel in the second panel). 

J The marginal return from academic courses are mostly negative for females, 

however, mathematics ana English seem to have positive effect on male stu- 
dents. For males, the marginal effects of mathematics are positive tor all 
three indicators of labor market success, and those of English are positive in 
wage and earnings. Significant decline in the marginal effect of academic 
courses is found in months worked for females. For females, an additional 

I unit of academic course work reduces the marginal effect of academic education 
by 0.06 month. 

I The Effects of Grades ano Basic Skills 

(The short run effects of academic and vocational education further vary by 
the grades in vocational and acaaemic courses. As the measures of performance 
in vocational course*, we included two dummy variables indicating whether stu- 

II dent got mostly A's or B's in business and sales courses and whether they got 
mostly A's or B's sn trade and technical and other vocational courses. The 

P performance in academic courses was measured by the overall grade point av- 

erage (GPA).* Since GPA includes the grades in vocational courses as well 

*GPA is measured as, mostly A (90-100) about half A ana half B (85-89), mostly 
B (80-84), about half B and half C (75-79), mostly C (70-74), about half C and 
half 0 (65-69), mostly U (60-64), mostly below D (below 60). 
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as those in academic courses, GPA is not a pure measure of performance in 
academic courses. However, regressing the outcomes on GPA along witn yraae 
variables in vocational courses the regression coefficient for GPA gives a 
reasonable estimate of the effect of performance in academic courses. The 
estimated coefficients are included in the tables 3.7 through 3.9. Comparison 
of the effects of the grades for males and females reveal the followiny 
effects of the grades on labor market outcomes. 

• For women, a good GPA substantially improves wage rate and earn- 
ings. A one standard deviation (7 points) increase in GPA raises 
the hourly wage by 9 cents (table 3.7) and yearly earnings by 
$260 (table 3.9).* The effects of gcod grades in vocational eou- 
cation, are not significantly aiffercnt from zero in all three 
outcomes. 

• For males, GPA has no significant impact on all tnree outcomes. 
Higher grades in trade ana technical and other vocational edu- 
cation (excluaing business and sales) result in higher earnings 
and higher hourly wage, however. Higher grades (mostly A or B) 
in these vocational courses increase yearly earnings by $65C 
(table 3.9) and the hourly wage by 25 cents (table 3.9) compareo 
to the case when they get lower grades (below C). 

In addition to course grades we included the scores on standardized tests 
in mathematics, reading, and vocabulary as the measures of basic skills level 
in the regressions. The regression coefficients for these test scores reflect 
the effects of basic skills not captured by graces and the number of vocation- 
al and academic courses. Despite the colinearity between these test scores 
and between GPA and test scores, many of these tests have statistically sig- 
nificant positive effects on employment ana earnings. For both males and 
females the test score in reading has a statistically significant positive 
effect on employment. The magnitude of tne effects are similar for both males 
and females. A one standard deviation (10 points) increase in the reading 
test score increases months worked by & or 8 percent for both sexes. 

Vocabulary has a significant impact on the employment and earnings of 
males. A one standara deviation increase in the vocabulary test score 
increases months of employment by 6 percent and earnings by $590 per year. 



*The effects of improvement in GPA are obtained by the multiplication of the 
point estimates of the coefficients for GPA by the one sample standard devia- 
tion (7 points) of CPA. 
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Mdthematic skills apparently have no significant effecr on the labor mar- 
ket outcomes of males. The point estimate of the effects of mathematic skill 
are negat've in all three equations and they are not significantly different 
from zero. However, mathematics does have a positive effect on the employment 
of women and its effect is about the same as reading skill. 

Prediction of the Earnings by the Levels of 
Academic and Vocational Courses 

The above results imply that academic and vocational course work have 
curvilinear impacts on labor market success. Consequently, it is desirable 
for high school students who are not planning to attend college to combine vo- 
cational and academic coursework. In this section we use the estimated coef- 
ficients from the earnings equation to calculate an ideal combination of aca- 
demic and vocational education that maximizes earnings in the calendar year 
following graduation. Among the three measures of labor market outcomes, 
earnings i?. the single most appropriate measure of the labor niarket success 
and the estimated coefficients suggest that given a total number of courses 
there exists an optimal combination of academic and vocational education.* 
The comparisons are made between the predicted values of earnings when stu- 
dents take the "best" combination courses in academic and vocational education 
and when the students take a "typical" combinations of vocational and academic 
courses, which are given by sample mean values for various levels of total 
courses. Limitations on the concept of ideal combination should be emphasiz- 
ed. First, the ideal combination is defined in terms of the predicted earn- 
ings in the short-run (the period of 6 to 18 months after leaving high school) 
for students whose highest education is high school. The combination that 
maximizes earnings in the short-run may not be the best one in the long run. 
Second, the underlining assumption of the computation of the ideal combination 
is that the relative weights of the subjects in the academic and vocational 
fields are fixed at their current level. Shifts of relative weights within 



*In computing an "ideal" combination, the unrestricted estimates in the female 
earning equat-kon do not guarantee the existence of the inner solution. The 
computation of an "ideal** combination for female earnings is based on the re- 
stricted estimates which imposed zero constraint on the coefficient for the 
interaction term. 
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6ca(Je»Tiic and vocational fields may change tne ioeal combination. Finally, the 
errors in the predicted earnings and the ideal combination increase as tne 
constraint on total number of courses oiverges from sample mean values. Thesu 
errors are unavoidable because of the errors in the coefficient estitnate and 
because of approximation error in the functional form. 

Table 3.11 shows the results of the comparisons for both males and fe- 
males. The first column gives the total number of full-year courses. The 
second and third columns show tne number of vocational courses which maximizes 
earnings and the level of earnings that is predicted when that combination is 
chosen. Tlie fourth column gives the typical number of vocational courses 
taken by students who take the total number of courses given in the first 
column. The fifth column shows the differences between the predicted income 
at the income max in mix of vocational and academic course combination and the 
income at the "typical" combination. Column 6 presents the effect of reducing 
vocational courses to half of the typical amount. 

From table 3.11 we can see the following: 

• When students choose the ideal combination of academic and vo- 
cational courses, an increase in the number of courses from 8 to 
16 '^aises the yearly earnings b. about $950 ($6,938 to $7,882) 
for males and about $bUO ($4,422 to $b,046) for females. 

• The gain in earnings by choosing the ideal combination, compared 
to the typical program, is $143 to $207 for males and $323 to 
$423 depending on tne total number of courses. 

• When vocational education is cut to half of the "typical" amount, 
the predicted earnings decline drastically, especially when the 
number of total courses is large. The declines are about $200 
comparea to the "typical" program when they take total of 8 
courses for both females and male. For large values of the total 
courses, the declines are larger. The predicted declines are 
over $1,000 for males and about $650 for females when they take 
total of 16 courses. 

Policy implications from these observations may be summarized as follows: 

1. Increases in the number of acaaemic and vocational courses taken in 
the last 3 years of high school improve labor market outcomes. How- 
ever, the extent of improvement measured in terms of additional earn- 
ings is not large. 

2. Current level of vocational education is slightly less than the level 
that maximizes earnings for male students. 
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TABLE 3.11 



INCOME MAXIMIZING COMBINATION OF 
ACADEMIC AND VOCATIONAL EDUCATION 



Number of 
courses in 
years 



Income 
maximizing 
vocational 
courses 
( in ye ars) 



Predicted 
income 
at more 
maximizing 
mix of 
courses 



Typical 
vocational 
courses 
(in y ears) 



Predicted 

income 

max mix 
is reduced 
to typi cal _ 



Predicted 
decline if 
income max 
mix is 
reduced to 
half of 
typical mix 



Male 



8 

10 
12 

14 
16 

Female 



2.68 

3.52 
4.36 

5.21 
6.04 



$6,938 
$7,182 
$7,421 

$7,654 
$7,882 



1.40 
2.05 
2.82 

3.71 
4.72 



•$143 
•$189 
•$207 

•$193 
•$152 



-$342 
-$543 
-$758 
-$974 
-$1179 



8 

10 
12 
14 
16 



4.62 
5.21 
5.79 
6.38 
6.96 



$4,422 
$4,6S0 
$4,870 
$4 ,992 
$5,046 



1.44 
2.00 
2.64 
3.36 
4.16 



-$417 
•$423 
•$409 
•$375 
•$323 



-$626 
-$727 
-$822 
-$907 
-$980 
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3. bain in increasing vocational ecucation from the current level is 
higher for females than for males. 

4. Substitution of academic courses for vocational courses from the cur 
rent level drastically worsen the labor market outcomes measured in 
terms of earninys. 



Summary ana Conclusions 

In this study we analyzed tne relative impact of nigh school academic anc 
vocational education, perforniance in course work, aoo the skill levels in 
bdsics (English ana mathematics) on non-college bou.)d youths' labor marKet 
outcomes. For one-thira of high school graduates, who ao not go to college 
full time and plan to work immediately after high school, the choice of course 
work in hign school is one of the most important uecisions whicn influence 
tneir labor market outcomes after graauation. 

The High School and Beyond (HSB) Survey conaucted in 1980 and 1982 provid- 
eu a rich aata source for tne study. 

The hSB uata contain'^ detaileo information on high school stuaents* choice 
of ana performance in course work, the test scores in basic skills, work ex- 
perience in high sc^-ool , ana the labor market outcomes after graduation, as 
well as their socioeconomic backgrounds. 

From the cross tabulation analysis of the course work in academic and voca- 
tional fields; and iabor market outcomes we founa the presence of the follow- 
ing patterns: 

• Taking additional vocational courses is only slii^htly associatea 
with taking fewer courses in the core academic courses. This 
implies that the traae offs are maae with such options as study 
halls, music, fine arts, physical eaucation, ano in-school extra 
curricular activities. 

• Taking additional vocational courses is strongly associated with 
success in the labor market imemediately after high school. Non- 
col lec^e-bound stuaents who took at least four vocational courses 
in their last three years of high school were more employable 
than the 30 percent who took one or fewer vocational courses. 
They receivea an b percent higher wage rate, earned 47 percent 
more income, and were 23 percent more likely to be employed. 

• Taking aaditional academic courses is not associated with higher 
earninys immediately after high school. Non-col leye-bound stu- 
aents who took 12 to 14 rather than 6 to a academic courses in 
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their final three years of high school received a 3.5 percent lower 
wage rate, earned 14 percent less income, and worked 8.5 percent less. 

• Taking an increased amount of both academic and vocational course 
work is associated with greater success in the labor market. 
Noncolleye-bound students who took 16 or more acaaemic and voca- 
tional courses auriny their final three years in high school met 
with greater labor market success than stuaents who took fewer 
than 10 such courses. The group taking more courses received a 7 
percent higher wage rate, earned 24 percent rrore income, and 
workea 2 percent more than those taking fewer than 10 courses. 

Ihese observed patterns seemed to suggest that the vocational eaucation 
has strong positive impact on success in the labor market, ana the effect of 
academic education is smaller than the effect of vocational educations. 

The result of the linear regression model did not change the nature of the 
underlying relationships. In the regression analysis, the three measures of 
labor market outcomes--Wdge rate, months employed, and earnings in 1981--are 
explained by the number of courses taken in various subjects in the vocational 
and academic fields, the standardized test score in basics and grades in 
course work, after controlling for the students* socioeconomic backgrounas. 
The estimates from the linear model (table 3.5) predict taking four vocational 
courses increases a male's wage rate by a significant 5.6 percent, months eni- 
ployea by 4.8 percent, and earnings by 12 percent. For females the increases 
are 1.6 percent for wage rates, a statistically significant 9.7 percent for 
months worked, and significant 15.7 percent for earnings. For women, academic 
course work has significant negative effects on all three outcomes. 

However, we argued tnat the complete specialization in vocational educa- 
tion which ingnores the training in basic skills will not be as effective as 
the one that provides Doth vocational skills and competency in basic skills. 
This view is supported by the result of the quardratic form regression model. 

The quaaratic specification of the model allowed estimation ana testing of 
the degrees of decreasing returns from specialization in one field, and the 
degree of complementarity between academic and vocational education. 

The estimation results supported our hypothesis: the effect of additional 
vocational (academic) course work decreases if the level of academic (vocation- 
al) course work is kept constant ( decreasing returns from specialization), and 
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the marginal effect of vocdtional education is mgher if the aaiount of acaderr.- 
ic course work is increaseo ana vice versa ( complementarity between acaaemic 
and vocational course work). The decreasing return is signaled by the neg - 
tive coefficients for the squared terms and positive coefficients for the in- 
teraction terms indicate the complementarity of acaaemic ana vocational course 
work. 

Among the 12 estimated coefficients for the squorea terms for the nuaiber 
of acaaemic courses ana the number of vocational courses, 8 are negative, 3 of 
them are significantly negative, ona none of the coefficients with positive 
sign is significantly different from zero. Among the 6 estimated coeffi- 
cients for the interaction terms 3 are positive, 2 of them are significantly 
positive, and none is significantly negative. These estimates suggest tnat 
there are decreasing returns from specialization ano a complenrientarity exists 
between acaaemic ano vocational education. The estimates from the quardratic 
model are used in deriving desirable combinations of vocational ana academic 
education that maximize earnings, given various total amounts of course work. 

The estimated coefficients suggest that the mix of courses that maxiiiiizes 
earnings in the calendar year after high school is: 

—about 36 percent vocational for males 
--about 48 percent vocational for females. 

The current typical level of vocational education is slightly less than the 
"optimal" and the gain from increase in vocational education from the current 
level is not large. However, the reduction of vocational education to the 
half of the current level drastically worsens the earnings for both males and 
females. The predictea decline in yeorly income is nearly $500 for males ana 
$400 for females. 

In addition to the choice of curriculum, performance in course work and 
the level of basic skills also influence the labor market outcomes. Good 
performance in course work and basic skill tests generally improve students' 
labor market outcomes. However, there are some differences between males and 
females. 

--For females a good GPA improves wage rate and earnings. A one standard 
deviation increase in GPA raises the hourly wdge by 9 cents, and yearly 
earnings by 6 percent, but getting good grades In vocational courses 

86 

O 101 

ERLC 



does not affect labor market outcomes. Among basic test scores, mathe- 
matics and reading have significant effects on months of employment. 
Ten-point increase in these tests increases employment by 5 to 6 
percent. 

--For males GPA does not affect immediate labor market outcomes, but a 

good grade in trade and teclmical coures substantially improve the out- 
L. comes. Those who received mostly A*s and B's in these courses enjoy 

higher hourly wage (25 cents more), and 7 percent higher earnings ($650 
i in 1981). Among the tests of basic skills Scores vocabulary and read- 

1^ ings have significant effects on employment and earnings. Ten-point 

increase in these test scores increases employment by 6 percent and 

earnings by nearly $590 in 1981. 

I 

! 
I 



I 



r 



o 

ERIC 



87 10^ 



APPENDIX 1 
SELECTING SAMPLES 



The samples used in the estimation are selected by the following criteria 

1. Responded in both the first and second wave survey. 

2. Did not attend college as a full-time student after leaving 
high school 

3. Lei't high school in May or June 1980. 

4,327 out of the original 11,995 respondents satisfy these three condi- 
tions. The sample size <s further reduced by eliminating the samples with 
missing values. The final numbers of samples used in each equation are as 
follows: 



dependent variables I male 



female 



male and 
female 



wage 



942 



1116 



2058 



earnings in 81 



• 1195 



1381 



2576 



total months worked 



I 1130 



1355 



2485 
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APPENDIX 2 



The control variables used in regression analysis are as follows: 
Geographic region 

L 

• Dummy variable for suburb 

J • Dummy variable for rural (default is urban) 

L • 8 dummy variables for 9 census regions. New England, South Atlantic, East 

South Central, West South Central, East North Central, West North Central, 
^ Mountain, and Pacific (default is Mid-Atlantic) 

Sex, rac , ethnicity, age 

{ • Dummy for sex (male = 0, female = 1) 

• Race (white = 0, non-white = 1) 

. • Hispanic (Hispanic » 1, non-Hispanic = 0) 

• Age (age as of May 1980) 

• • presence of physical handicap 

• Graduated from high school 

I 

Family background 

L 

• Family income (in thousands) 

• Hother's education (in years) 

• Father's education (in years) 

t • Dummy for family income data missing 

■ • Number fo siblings 

^ • Dummy for "parents know what their kids are doing" 

Value scores and attitude toward work 

J • Psychological scales for self concept, locus of control, work orientation, 

family orientation, community orientation 

• Dummy variables for enjoy work for pay, like to work hard in school 

• Church attendance (scale 0 to 1) 



Habits and school life 

• Dummy for "read books for pleasure" 

• Dummy for "read news paper" 

• Scale for having difficulty in adjusting to school life 

• Dummy for presence of school disciplinary problem 

• Dummy for occutionary cut classes" 

• Hours spent working on homework per week 
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Extracurricular activities 

• 12 scales for participation in extracurricular activity in atheletic club, 
cheer leaders and pep club, debate and drama club, school band, hobby club, 
honorary club, school newspaper, subject matter club, student government, 
vocational club, youth club. 



Part-time student status 

• Dummy for part time student after leaving high school 



Work experience 

• Number of hours worked for pay 

• Number of hours worked for pay 

• Number of hours worked for pay 

Marital status 

• Dummy for married 

Military status 

• Dummy for active military serv 



per week during senior year 
per week during summer of 1979 
per week during junior year 




APPENDIX 3 

CREATION OF WAGE RATE, MONTH WORKED, AND EARNINGS DATA 
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The next two pages show the questions from which wage rate data are creat- 
ed. The respondents reported occupation and industry of the job, starting 
month and year, starting wage rate, average weekly work hours, ending or cur- 
rent wage rate, and ending cr current month and year for up to five jobs they 
experienced after graduation (June 1980 to February 1982). Average hourly 
wage is defined as the total earnings during the 21 month period divided by 
the total work hours. The total earnings is obtained by assuming that wage 
rate growth is linear in time and that weekly work hours is constant in one 
job spell. Earnings in 1981 is obtained from the self reported yearly earning 
in 1981 (question is not shown). Months worked is obtained from the response 
to the question: "Which months did you work or serve in the military since 
you left high school?" 
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What kind of job or occuiMtioD 
did or do you have? (For 
e:* iiple, taletparton, waitrm, 
s^cretaiy, etc) (WRITE IN)-* 



iSTJOB AFTER HIGH SCHOOL 



) What kind of busineaa or 
industry was this job in? (For 
eiample, retail thoe store, 
retUurant, etc) (WRITE IN)-^ 

What were your main activities 
or duties on this job? (For 
[ eiample, sellinf shoes, waiting 
on tables, etc) (WRITE IN)^ 

i In this job were you . • • 
(MARK APPROPRIATE 
CATF . DRY) 



When did you sUrt working at 
this job? (MARK OVALS FOR 
MONTH and YEAR) 



When did you leave this job? 
(MARK OVALS FOR 
MONTH and YEAR.) 



(IF YOU STILL HAVE THIS 
JOB. MARK THIS OVAL)^ 



Office Utt Only 



. »' K V Xi 0*X>«l^<t 



Offkt V%9 Only 



An employee of a PRIVATE 
COMPANY.. 



A GOVERNMENT employee 

(feJeral, sUte, local) 

SeIfH»mpIoyed in your OWN 
business. 



Working WITHOUT PAY in 
family business or farm...^.. 



o 
.o 
.o 



Month 



Ytar 



oJin. 


-Aug. 


C1976 or before 


oFeb. 


Sept 


^1977 




o March 


-Oct 


;1978 




o April 


Nov. 


:,1979 




cMiy 


Dec. 


:1980 




June 




:1981 




c July 




-1982 






Month 




Yaar 


o Jan. 


oMay 


-Sept 


O1980 


oFeb. 


(.^June 


::Oct 


01981 


o March 


-July 


'.->Nov. 


01982 


o April 


c Auf. 


Dec 





2ND JOB AFTER HIGH SCHOOL 



Offict Um Onlv 



'^y:> 9jx> ♦ 



Offict Uic Onlv 



An employee of a PRIVATE 
COMPANY... 



A GOVERNMENT employee 
(federal, sUte, local) 

Self-employed in your OWN 
business 

Working WITHOUT PAY in 
family busineu or farm......... 



f 

I What was your starting salary 
• on this job? (WRITE IN) 



Still have this job.. 



(MARK ONF^ 

hourly 
- . weekly 







OfTact 




Uat 




Only 









, JASE READ INSTRUCTIONS- GO TO COLUMN A. PAGE 10. 



MonUi 


Year 


oJan. 


oAuf. 


O1980 


oPeb. 


oSept 


01981 


cMarch 


oOct 


01982 


oApril 


oNov. 




oMay 


cDec. 




oJune 






oJuly 







Month 



oJan. oMay oSept. 

oFeb. oJune oOct 

oMardi oJuly cNov. 

oApril DAug. oDec. 



01981 
01982 



StiU have this job. 



(MARK ONE) 

^ hourly 
^ Jjweekly 



OfTiet 
Only 



- • i::i-> t^'o.o o T? > 



GO TO COLUMN P. PACE 10. 
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1ST JOB AFTER HIGH SCHOOL 



2ND JOB AFTER HIGH SCHOOL 



What it your salary on this job 
or what was it at the time that 
you left? (WRITE IN) 



About how many hours a weeic 
did or do you usually work in 
this job? (WRITE IN) 



>) How did you find this job? 
(MARK MOST IMPORTANT 
CATEGORY) 



1) Why did you leave this job? 
(MARK APPROPRIATE 
CATEGORY) 



(MARK ONE) 

- hourly 
— weekly 



OfTice 
Only 



T> t» l>±>^ iL r C 



-» hours per week 



OfTiccUM 


l> • -4? » 1 1 Ju 


Only 


~> r ?' % r) %: 



School employment or 
placement, service *• 

Public employment service 

Private employment ajency. 

Newspaper advertisement.... 

Checked with employer 
directly..^............................. 

Through a relative 

Through a friend ^ 

Civil Service application 

Other (WR:TE IN) 



.o 
.o 

.O 



o 

Lost job (fired, laid off, 

job ended) 

Left job to return to 

school ^ ^ ^ 

Quit because job, hours, 

or pay, etc. unsatisfactory 

Still have this job 

Other (WRITE IN) 



(MARK ONE) 

o hourly 
_ o weekly 



Offict 
Use 

Only 



I) j.^ V ii^ x> t. i ■ 

^2'<D'0 »J •.^''JJ O -V *' « 



hours p^^r week 



Office Use 
Only 



7) C'"> X JD <D i • 



School employment or 
placement service 

Public employment service .. 

Private employment agency. 

Newspaper advertisement.... 

Checked with employer 
directly........ 

Through a relative 

Through a friend 

Civil Service application 

Other (WRITE IN) 



Lost job (fired, laid off, 
job ended) , 

Left job to return to 
school 

Quit because job, hours, 
or pay, etc. unsatisfactory , 

Still have this job 

Other (WRITE IN) 



2) Were you without a job AND 
looking for work right after 
you left this job? (MARK 
APPROPRIATE CATEGORY) 

(IF YOU STILL HAVE THIS 
JOB, MARK THIS OVAL.)^ 



Yes (FOR HOW MANY WEEKS?- 
WRITE IN) weeks 

No 



Yes (FOR HOW MANY WEEKS?— 
WRITE IN) weeks ... 

No ^ 



^LEASE READ INSTRUCTIONS-. 



Still have this job.. 



Still have this job.< 



Office Uie 




Only 





Office Uie 
Only 



' 7 It. 4 *, * 



TURN BACK TO PAGE 8 AND 
CONTINUE WITH YOUR SECOND 
JOB. 

IF YOU HAD NO OTHER JOB. CO 
TO Q. 25 ON PAGE 12. 



TURN BACK TO PAGE 9 AND 
CONTINUE WITH YOUR THIRD « 
JOB. 

IF YOU HAD NO OTHER JOB, GO « 
TO Q. 25 ON PAGE 12. • 
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CHAPTER 4 



r 



TIME DRUFILE OF YOUTHS* LABOR MARKET OUTCOMES: 
AN ANALYSIS OF HIGH SCHOOL AND BEYOND DATA 

Suk Kang 
IntroductiV^n 

.iigh school education and experience influence youthful workers* labor 
market outcomes. These outcomes are determined by youths* aoility to find 
jobs, to perform on the jobs, and to keep them. In this study, the impact 
of three aspects of high school education on the labor market outcomes are 
analyzed. The fir^t is curriculum: combination of basic academic (English 
and mathematics) courses, nther academic courses, and vocational education. 
The second is the level of achievement and student's ability. The thiro is 
work experience in high school. 



To acquire a desirable attitude toward and aptitude for work and to pre- 
pare students for the world of work, work experience in high school should 
play an iiPDortant role in determining youths* labor market outcomes. In this 
study, we analyzed the relationship between three measures of labor market 
performance--work hours, wage rate, and earnings— and three kinds of pre- 
paration in high school--curriculum, achievement level, and high school work 
I experience. 

Our analysis is based on high school graduates who did not attend post 
secondary school as full-time students. We can assume that the major activity 
of these students is participation in the labor market. High school experi- 
ences are some of the most important factors in determining the labor market 
outcomes for those youths. 



The data are obtained from the two waves of the 1980 High School and Be- 
yond (HSB) Senior Cohort Survey. The initial wave covered more than 12,000 
high school seniors from about 1,000 schools in the spring of 1980 and the 
follow-up survey was conducted 2 years later. The first survey collected a 
wide range of facts: socio-economic or family background, course work, grades 
in various courses, work experience, and attitude and aspiration information. 
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Also at the time of the first survey, students took standardized tests in 
reading, vocabulary, anu njathematics. Scores on these test provide good mea- 
sures of student's basic skill level. The Second survey asked the detailed 
questions about students' labor market experience after graduation. From 
these questions we constructed a history v students' labor market outcomes. 
This data set allows us to analyze the time profile of the effect of high 
school experience. 

There have been many studies on the impact of high school vocational edu- 
cation on youth labor market outcomes. The evidence from previous studies 
varies, depending on the data sets and individuals' gender. In the study of 
the National Longitudinal Survey (NLS) 1972 cohort, Grasso and Shea (1979) 
found no significant effect of vocational education on wage rate of men. A 
similar result from the same data set is reported by Gustman and Steinmeier 
(1981) and Mertens and Gardner (1981). In Meyer's (1981) study, however, the 
positive effect is found in the first year after graduation for males when 
they specialize in trade and industry courses, and a negative effect is found 
if men specialize in business and office courses. 

In the studies of the 1979 NLS new youth cohort data, neither Rumberger 
afij Daymont (1982) nor Campbell et. al. (1981) found convincing evidence of 
consistent and significant positive effects of vocational education on earn- 
ings among young men. Again, only a positive effect is found if men obtained 
credits in the courses that had provided skills that were being used on their 
job (Rumberger and Daymont 1982). 

This finding is consistent with the study of the 1973 NLS data, beca* .e 
the majority of men who took vocational courses are in the trade and industry 
field. Campbell et. al. (1981) found that concentration in vocational educa- 
tion was associated with slightly lower earnings per week for men. Using the 
same data, Gardner (1984) found that when the variables indicating the match 
between high school training and job characteristics are introduced, concen- 
tration in one vocational field yields positive return for men. 

The evidence for females shows a more consistent pattern. Grasso and Shea 
(1979) found wage rates of women in business and office specialities are 
significantly higher than for women in other fields. Meyer (1981) and Gustman 
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and Steinmeier (1981) similarly found significantly higher earnings (hourly 
and weekly) for women who took courses in business and office skills. Also, 
in the analysis of the ntw 1979 NLS data, Gardner reports that for women who 
specialize in business and office fields in high school and get clerical jobs, 
the return from vocational education is significantly positive. 

In short, the findings from previous studies are summarized as follows: 

A significant impact of vocational education is found less frequer.tly 
for males and more frequently for females and the match between the 
specialized vocational field in high school and the skill requirements 
of the job plays the key role. 

The studies of the return from coursework, grades, and basic skills gener- 
ally suggest the presence of a positive association between these variables 
and labor market success. Rumberger and Daymont (1982) found significant 
positive effect of additional academic courses on hourly wage rates and unem- 
ployment (in terms of weeks not unemployed) for both men and women. Meyer and 
r Wise (1982) included class rank, standardized test score, and years of school- 

ing in a wage and weeks-worked equation. The estimation result shows that, in 
a wage equation, class rank is marginally significant, and both test score and 
years of schooling have positive significance, and in weeks-worked equation 
all three variables have significant positive effects. 

The impact of high school work experience is studied by Meyer and Wise. 
They included five dummy variables for weekly work hours in high school in 
weeks worked regressions. The effect of work experience on weeks worked in 
the first year after graduation is significantly positive when students worked 
more than 11 hours per week, and the effect increases with work hours. 

In this study, the effects of the three aspects of high school experience 
on labor market outcomes are analyzed by using more detailed data than the pre- 
vious studies. Again, the three measures used in describing curriculum are 
coursework in basics (mathematics and English), other academic coursework, and 
vocational education. Also, academic achievement and the levels of vocational 
and basic skills are measured separately. We use grade point average as a 
measure of performance in overall coursework and distinguish two vocational 
fields—business-office and trade-technical. In addition to these variables, 
the standardized test score is used as an independent measure of basic skills' 
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acquisition level. Unlike previous studies, our aodlysis is focusea on rela- 
tively a short period. 

T*^-? outline of the rest of the pjptr is as follows. Section two oescribes 
the the HSB 1980 senior cuhcrt data and the constructions of the variables 
usea in the analysis are described. The time profile of earnings is analyzed 
by the simplied multivariate regress'^^n moael described in Section Three. 

The results from the earning, /egressions suggest interesting time pat- 
terns: work experience in high school has large positive effects on the laoor 
market outcomes right after high school, but its importance diminishes over 
the next 18-aionth periou. On the other hand, effects of basic skills ano 
vocational education increase over the observed period. 

The findings from th^ analysis of earnings are rnore closely examined by 
looking at the two components of earnings, wage rate and work hours. In Sec- 
tion Four we discuss and examine the possible biases caused by the truncation 
in Korif hours and the unobservabili ty of wage rate when the samples are out of 
work. Ihe two-equation model of selectivity in wage rate and work hours is 
introduced and the estimation method proposed by Heckman (1978) is applied to 
average wage and work hours cata. The results indicate that the use of tradi- 
tional estimation method--ordinary least squares--causes serious biases in the 
estimates. Heckman's method is then applied to the longitudinal data of wage 
and v^ork hours. The wage ;^nd work hours equations are estimated for succes- 
sive periods and the tire profile of the impact of nigh school experience is 
examined. 

Finally, a summary and conclusions are presenter in Section Five. Appen- 
dices induced offer a technical oescription of HecKnian's two-step estimation 
method and the part of the survey questionaire from which wage, hours, ano 
earnings data are created. 

The Uata 

Two waves of High School and Beyond (HSB) 1980 senior cohort cata are 
analyzed. The first wave of data collection occured in March and April of 
1980 while the students were seniors in high school. The second wave of data 
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collection was conducted in the spring of 1982, nearly 2 years after gradua- 
tion frOiH high school. The first wave contains various detailed measures of 
education and grades in school ana work experience as well as stucents' family 
background, attitudes toward work, locus of control, family orientation and 
other value scores. Also, at the time of the first wave survey, all respon- 
dents took standardized tests on three subjects, mathematics, reading, and 
vocabulary. These tests provide measures of the level of the basic skills 
which are comparable across respondents. The second wave contoins a complete 
history of jobs held since 1980 and post high school educational experiences 
and earnings. Three measures of the respondents* labor market success- 
earnings, hours worked per wsek, and average hourly wage rate during the 21- 
month period between June 1980 and February 1982--are obtained from the secono 
wave survey. 

The original survey contains total observations of about 12,000 seniors. 
The subsample of tnis group was selected for this study by applying the follow- 
ing criteria: respondents ^ad to have (1) graduated or left high school in 
May or June 1980 cind (2) not attended school or college full time at any time 
between June 1980 to February 1982. 

Tnis reduced the sample size to 4,300. We then selectea samples which 
have all three measures of labor market performance. This reduced the female 
samples to about i,200 and the male samples to about 900. 

We divided the 21-fnonth period into 4 subperiods: summer (June 1980 - 
August 1980) anL the next three 6-month periods (September 1980 - February 
1981, March 1981 - August 1981, and September 1981 - February 1982). 

Table 4.1 shows the time profile of high school graduates weekly work 
hours, wage rate, and earnings over these four periods. In he first period, 
which is the first summer after graduation, a very high proportion of stu- 
dents--(29 percent of male and 42 percent of fen)ale--did not work at all, but 
in the subsequent 18 month period these ratios declined to 15-17 percent for 
males ano 2b-29 percent for females. This observation indicates that a sub- 
stantial portion of students spend the first summer after high school and 
vacation or shopping around for work, but do not start working in an actual 
job. After the summer, however, the majority of the youth settled down, in 
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TABLE 4.1 



DESCRIPTIVE STATISTICS 
WEEKLY WORK HOURS. 
HOURLY WAGE, AND WEEKLY EARNINGS 



Hale 



Female 



Mean 



Standard 
Deviation 



Mean 



Standard 
Deviation 



Not Worked 



Male 



Female 



Weekly Work Hours ^ 

Period 1 (6/80 - 8/80) 33.84 (12.28) 28.95 (12.11) 29% 42% 

Period 2 (9/80 - 2/81) 35.87 (11.67) 29.91 (12.50) 17% 29% 

Period 3 (3/81 - 8/81) 36.99 (11.31) 30.94 (12.11) 15% 25% 

Period 4 (9/81 - 2/82) 37.47 (11.19) 30.88 (12.51) 15% 26% 

Total Period (6/80-2/82) 32.95 (12.28) 25.71 (12.59) 9%2 16%2 



Hourly Wage ^ 

Period 1 (6/80 - 8/80) 
Period 2 (9/80 - 2/81) 
Period 3 (3/81 - 8/81) 
Period 4 (9/81 - 2/82) 
Total Period (6/80-2/82) 



4.10 


(1.50) 


3.58 


(1.04) 


4.34 


(1.62) 


3.86 


(1.50) 


4.70 


(1.83) 


4.07 


(1.47) 


5.11 


(2.15) 


4.40 


(1.93) 


4.64 


(1.85) 


4.02 


(1.60) 



Weekly Ea. nings 



Period 1 
Period 2 
Period 3 
Period 4 



(6/80 - 8/80) 

(9/80 - 2/81) 

(3/81 - 8/81) 

(9/81 - 2/82) 



Total Period (6/80-2/82) 



99.2 


(87.7) 


59.8 


(64.3) 


129.4 


(93.1) 


82.1 


(74.5) 


148.4 


(101.6) 


94.6 


(77.7) 


162.4 


(111.0) 


100.9 


(87.7) 


150.3 


(100.6) 


94.3 


(75.7) 



1. For those wno worked. 

2. Not worked through the observation period, not average, 
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terms of work status, and the labor participation rate for the population was 
quite stable over the next 18-month period. 

During the 21-month period, wage and work hours for those who worked show 
a steady growth pattern. The hourly wage for males grew from $A.lo/hour to 
$5.11/hour and for females, from $3.58/hour to $4.40/hour. Total average 
hours worked a week for males increased from 33.8 hours to 37.5 hours, but 
for females the average hours worked a week did not change much (29 hours to 
31 hours). 



A remarkable common pattern in wage rates and work hours is that there 

appears to be no association between the hours worked and wage rate. For both 

I female and male, the product of the average wage and the average hours worked 

per week are very close to average earnings, indicating that for those who 

f worked, wage rate and work hours are uncorrelated in the same period. This 

i 

pattern is consistent for both males and females through the entire 21-month 
I period. 

i 

The study focuses on he w these measures of early labor market success are 
t influenced by the high school experience, coursework in basics (English and 

mathematics), other academic courses, and vocational education, performance in 
^ the coursework, level of basic skills, and work experience in high school. 

The variables describing high school experience are defined below 

Years of Courses Take n 

Mathematics and English: Sum of years each of mathematics and English 
courses taken. 

Other Academic: Sum of all the academic courses taken in years except 
English and mathematics. 

Vocational: Sum of all the vocational courses taken in years. 

Grades and Academic Test Scores 

Grade Point Average: Average grade point so far in high school. 

Grade, Trade & Technical: One if student took more than 2 courses in 
trade and technical fields and received average grade of A or B, zero 
otherwise. 

Grade, Business & Office: One if student took more than 2 courses in 
the business and office field and received average grades of A or B, zero 
otherwise. 

Test Score: Average standardized test score of mathematics, reading, 
and vocabulary. 
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Work Experience in Hi gh School 

Wage in high school: Most recent hourly wage while working in high 
school, zero if not worked. 

Never worked in high school: One if no work experience at all in high 
school, zero otherwise. 

Work Hours, Senior; Weekly hours worked during senior school year. 
Work Hours, Summer: Weekly hours worked in summer 1979. 
Work Hours, Junior: Weekly hours worked in junior school year. 
Worked, Summer Only: One if worked only in summer 1979, zero otherwise. 
Psychology Scores 

Locus of Control: Wave one locus of control composite psychological 
scale. 

Self Concept: Wave one self concept composite psychological scale. 

Work Orientation: Wave one work orientation on composite psychological 
scale. 

Family Orientation: Wave one family orientation composite psychological 
scale. 

Community Orientation: Wave one community orientation composite psycho 
logical scale. 

Socio-Geographical and Other Variables 
Suburb: Dummy for school in suburo. 

Rural: Dummy for school in rural area (default is urban). 

Physical Handicap: One if physically or behaviorly handicapped, zero 
otherwise. 

Visual Handicap: One if visually handicapped, zero otherwise. 
Race: White = 0, nonwhite = 1. 
Hispanic: Hispanic = 1, nonhispanic = 0. 
Age: Age as of May, 1980. 

Family Income: Family income in thousand dollars. 

Family Income Missing: Dummy for family income data missing. 

The descriptive statistics of the variables are presented in Table 4.2. 

Male and female high school graduates take similar numbers of courses in 
academic fields: aveage values are 4.6 to 4.7 years in mathematics and Eng- 
lish and 4.2 to 4.3 in other academic fields and the variances in academic 
courses are rather small. Men take more vocational courses than women (2.9 
against 2.4 years) and the variance is larger, too. 
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TABLE 4.2 



HIGH SCHOOL 
DESCRIPTIVE STATISTICS 
FXPERIENCE AND BACKGROUND VARIABLES 



Hale 



Female 



Variables 



Standard 
Mean Deviation 



Years of Courses Taken 

Math and English 4,70 

Other Academic 4 .23 

Vocational 2.90 

Grades and Academic Test Scores 

Grade Point Average 77.65 

Grade, Trade & Technical 0.30 

Grade, Business & Office 0.07 

Test Score 48.46 



W ork Experience in H.S. 

Wage in High School 
Never Worked in H.S. 
Work Hours, Senior 
Work Hours, Summer 
Work Hours, Junior 
Worked, Summer Only 

Psychological Test Scores 

Locus of Control 
Self Concept 
Work Orientation 
Family Orientation 
Community orientation 



Socio-Geographical and Other Var, 

Suburb 
Rural 

New England 
South Atlantic 
Fast South Central 
West South Central 
East North Central 
West North Central 
Mountain 
Pacific 

Physical Handicap 
Visual Handicap 
Race 

Hispanic 
Age 

Family Income 
Family Income Missing 



(1.42) 
(1.90) 
(2.30) 



(6.78) 
(0.46) 
(0.27) 
(8.49) 



Mean 



Standard 
Deviation 



4.63 
4.35 
2.41 



79.89 
0.04 
0.29 

47.31 



(1.30) 
(1.81) 
(1.85) 



(7.16) 
(0.20) 
(0.45) 
(7.94) 



3.37 


( 0.90) 


2.99 


( 1.04) 


0.04 


( 0.19) 


0.08 


( 0.27) 


13.97 


(12.88) 


9.68 


(10.96) 


27.93 


(14.91) 


18.69 


(16.19) 


16.60 


(13.75) 


11.00 


(12.52) 


0.14 


( 0.34) 


0.15 


( 0.36) 



-0.19 


(0.67) 


-0.19 


(0.72) 


0.02 


(0.70) 


0.12 


(0.80) 


0.12 


(0.64) 


-0.14 


(0.78) 


-0.04 


(0.61) 


0.07 


(0.61) 


0.08 


(0.71) 


0.01 


(0.65) 



0.41 


(0.49) 


0.41 


(0.49) 


0.34 


(0.47) 


0.32 


(0.47) 


0.04 


(0.19) 


0.04 


(0.20) 


0.19 


(0.39) 


0.21 


(0.41) 


0.08 


(0.27) 


0.07 


(0.25) 


0.14 


(0.35) 


0.13 


(0.34) 


0.17 


(0.37) 


0.17 


(0.38) 


0.06 


(0.24) 


0.06 


(0.23) 


0.07 


(0.26) 


0.06 


(0.24) 


0.13 


(0.33) 


0.13 


(0.34) 


0.01 


(0.11) 


0.01 


(0.11) 


0.03 


(0.17) 


0.02 


(0.14) 


0.40 


(0.49) 


0.43 


(0.50) 


0.25 


(0.43) 


0.23 


(0.42) 


18.20 


(0.58) 


18.03 


(0.58) 


19.02 


(10.35) 


17.41 


( 9.25) 


0.06 


(0.24) 


0.10 


(0.30) 
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Among vocational courses male students specialize in trade and technical 
fields whereas female students tend to take more fxjsiness and office education 
courses and both do well in their specialized field. Thirty percent of males 
take more than 2 years of trade-technical courses and receive good grades but 
the percentage for females is only 4 percent. In business and office fields 
the relation is reversed. Twenty-nine percent of females take courses and 
receive good grad'-s in business and office courses but for males it is only 7 
percent. 

The work experience in high school also shows a large difference between 
males and females. Males worked longer hours and received higher wages than 
females. In the junior through senior years, weekly work hours are 16.6 
(junior), 27.9 (summer), and 13.97 (senior) for males. For females the 
figures are 11. C, 18.7, and 9.7, respectively. The difference in wage is 
nearly 40 cents per hour (13 percent). 

The proportion of students who never worked during high school is consis- 
tent with work hours and wage. The proportion for female students is 8 per- 
cent which is twice as large as that for males. 

Effects of High School Curriculum on Earnings 
Prof ile— Analysis of Duration Data 

The ifH)act of high school experience on students* labor market success 
varies over time, depending on which stage of the labor market in which the 
youth is. Skills that are important in getting jobs, such as know-how of job 
search techniques, good interviewing skills, verbal skills, and more, will 
certainly help students in the initial stage of the labor market experience. 
These skills, however, may not be as important as basic academic skills (mathe- 
matics and English), vocational training, or good work attitudes in later 
stages. Let us consider the student's performance in the labor market in time 
span of length "t" after high school. The students* labor market performance 
in the "f'th period is determined by the initial conditions at the time of 
graduation, and the labor market experience before the ""fth period. 

The initial conditions are defined by such factors as work experience in 
high school, coursework in academic and vocational courses, grades, level of 
basic skills (in mathematics, reading, and vocabulary), attitude toward work, 
ond psychological scores, as well as socioeconomic and demographic background 
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variables. The labor market outcomes in the initial period after graduation 
are determined by these initial conditions and other random factors. 

In the second and later periods, the outcomes will be determined by the 
experience in the previous periods and students' backgrounds. We should note 
that observed patterns of labor market outcomes over time will show positive 
serial correlation because of two reasons. First, due to construction of the 
data, the measures of the labor market outcomes--wages, work hours, earnings-- 
should show positive se^'ial correlation because once the students get the job 
they tend to stay in the same position for a certain period. This persistence 
of status exists regardless of the level of students' ability, skill, or other 
background factors. Second, the cajsal relationship between experience and 
performance, either favorable or unfavorable, will influence the student's 
aptitude for and attitude toward work through on-the-job training and other 
channels, which in turn affects students' performances in later periods. Once 
students start working on the particular job, they learn necessary skills on 
the job and develop an ability for that type of work. The labor market out- 
come in the "t"th period is determined by tne result of interaction between 
students' experience and background. In this interactive process the factors 
that are important in the initial stage of labor market may not be as impor- 
tant as basic ability to learn, adapt, and apply new skills. The purpose of 
this section is to identify the time pattern of influence of high school 
education and various background variables on high school graduate's labor 
^ market outcomes. 

Ellwood (1982) has pointed out the difficulty of separating the effect of 
education on labor market outcomes from the heterogeneity in the sample. When 
I there are unobservable factors that influence both the students' labor market 

! outcomes and their choice of curriculum and performance in high school, such 

as a taste for work cr IQ, it is difficult to identify the true effect of edu- 
I cation from the effect of unobservable factors in the absence of data on un- 

observed characteristics. What appears to be the effect of education may be 
in fact a combination of the pure effects of educacion and the result of 
heterogeneity. The effect of heterogeneity may be removed by estimating the 
model from time differenced data. This method is valid if the longitudinal 
data on the explanatory variables are available and change over time, and the 
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unobserveble effects are constant over time. Furthermore, comparing trie two 
sets of estimates, one from tne aifferenced moael and the other from tne .lioael 
without taking difference, the presence of heterogeneity can be testea. 

Unfortunately, in our data we are unable to estimate the differenced moael 
because we have only one set of high school experience variables, and so, it 
is impossible to test heterogeneity. However, in our moael we included the 
variables representing students* taste, attitudes toward work, other psycho- 
logical scores, and a measure of ability (test scores), which are consiuered 
to be the main sources of the unobservable heterogeneity in the past stucies. 
including these variables in the regressions we may reasonably assume that the 
Heterogeneity is not & serious problem in our analysis. 

The relationship between hign scnuol experience ana stuoents* performance 
in the labor ir.arKet is aescribed by the following equation: 

(1) = XiBt * Zia * Uit 

i = 1, N, t = 1. T 

Tne subscripts i ana t refer to the "i"th indiviuual and the "f'th time 
period, after graduation, respectively. 

The explanatory variables are classified into two categories, and 
Z-j. Tne coefficients corresponoing to Zi, a, are constant over time, but 
the coefficients for Xi, ett change with time. Consequently, we call Bt 
the time varying effects, and a the time invariant effects. Distinction be- 
tween the variables with time varying effects and the variables with time 
invariant effects are, of course, artificial ana subject to empirical testing. 
However, the purpose of this stuay is to identify che time varying effect of 
high school education ana other background variab'ies after graauation and so 
we specify the variables pertaining to nigh school aoucation as time varying 
factors and treat oth'jr control variables such as geograpnic region, suburb, 
rural, race, Hispanic auiiunies, age, and family income as time invariant 
factors. 

The time periods are diviaed into the following four periods; 



Time period 1 
Time perioa 2 
Time perioa 3 
Time period 4 



June 80 to August 80 
Septemb{r iO to February 81 
March bl to August 81 
September 81 to February 82 
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Time period 1 is the summer break right after graduation. Even though the 
samples included in the analysis do not attend school as full-time students, 
labor market behavior in summer time after graduation may quite well be differ- 
ent from the one in the subsequent periods. The next 18 months are divided 
into three 6'month periods. 

Since the earnings data is constructed from monthly time series, we expect 
that the covariances between disturbance terms across time periods are non- 
zero (positive). Also, the magnitude of variance in each period may differ 
over time. We define the covariance matrix by the following equation: 

(2) Var(Ui) - l = [a^^] 
s, t = 1, . . . 4 

The covariance matrix i is not restricted to be in any specific form and I 
is to be estimated. Also, we restrict the change in Bt linear in 

the time period. That is, Bt written as follows: 

(3) Bt = Bi + (t-l)-u t = 2, 3, 4 

The coefficient in the first period and the time varying effects change at a 
constant rate 

Substitution of equation three into equation one yields the fv^llowing: 

(4) Yit = Xi(Bi ^ (t-l)-u) + Zia ^ Uit 
i = 1, . . . N 

t = 1, . . . 4 

The model in equation four is estimated as the seemingly unrelated regression 
system with linear cross equation restrictions. There are four equations in 
the system. Each one of them corresponds to one of four time periods. 

Estimation results 

The system in equation four is estimated by Zellner's Feasible (one step) 
GLS method. The estimated covariance matrices of the residuals are given in 
Table 4.3 for both male and female. As expected, the correlations between 
time periods are all positive and have higher value for adjacent periods. 
Also, the variances of residual terms (diagonal elements) increase with time. 
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These indicate that there is a substantial efficiency gdin in estinatini^ me 
system by the seemingly unrelated regressions technique. 

The estimation results are presented in Table 4.4. The number of observa- 
tions is 905 for male samples ana 1,205 for female samples. The result is 
discussed separately for males and females. 

Hale 

In male samples, the most significant effect in the first period is work 
experience in high school (junior through senior yeurs), ana the estimated co- 
efficients suggest that 20 hours of weekly work in school from junior to 
senior years will increase weekly earnings by nearly $50 in the first period. 
However, the effect of work auring school does not widen the earnings differ- 
ence in the subsequent perioas. 

Among curriculum variables, only vocational education shows a strong 
significant effect on earnings. The coefficient estimates suggest that a 
3-course year of vocational education raises weekly earnings by $8.80 in the 
perioa right after graduatior. and the positive effect of vocational education 
seem to persist over the next 18-montn period. The point estimate of time 
varying effect is slightly larger than standard errors and by the end of last 
observation period (21 months after graduation), the return from vocational 
education increased by 70 percent compared to the i.iitial period. The effect 
of coursework in English and mathematics is negligible in the initial period, 
but the change in effect is positive and nearly significant at the 10-percent 
level . 

None of the grade Variables are significant in ihe first period ana they 
stay insignificant over the next 18 months. The measure of basic skills, ana 
average test scores has no significant effect in the initial period, but the 
change in effect over time is positive and statistically significant at the 
5-percent level. The point estimate of the magnitude of the eff.'ct at the end 
of d 21-month period is 1.428. This implies that the one standard deviation 
(8.5) increase in test score raises weekly earnings by $12. 

Among psychological score variables, the locus of control (sense of 
control over one's own destiny) has a large positive effect in the initial 
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period, but work orientation has negative effects. These Indicate that 
students who prefer to work rather than study while they are in high school, 
in fact, do poorly in post high school labor market. On the other hand, 
students with a strong sense of responsibility and positive attitude toward 
school and life are successful after g'^aduation. 

Femal e 

The effect of work experience in high school for the female sample shows 
the same pattern as in the male sample. The initial effect of work while in 
school is significantly positive and its magnitude is large. Twenty hours of 
work through the junior to senior years, including summer work, predicts 
increasing weekly earnings by $34.5 (57 percent) in the initial period. In 
the subsequent periods, however, the effect is gradually declining, and so 
relative importance of work experience in high school diminishes over time. 

Among curriculum variables, vocational courses have a significantly posi- 
tive time varying part, but contrary to males, the initial effect is not sig- 
nificant. The coursework in English and mathematics is insignificant in both 
initial and time varying parts. On the other hand, unlike males, grades in 
business and office coursework has significant positive effect right after 
graduation; getting good grades in business and office courses increases 
weekly earnings by $9 (15 percent), but the effect for females seems to de- 
crease over the next 18-month period. Also, the grade point average shows 
positive initial and lasting effect over time but the; standard errors for 
these estimates are close to one, implying that the significance level of the 
effect is around 30 percent. 

Two psychological score variables, center of locus and work orientation, 
showed strong positive effects. Especially, the effect of center of locus is 
significant in tho initial period and increases over the observation periods. 
At the end of the observation period its effect triples compared to the ini- 
tial period. The basic skills level is found to be very important for female 
students. The point estimates for the initial and time varying effects are 
both positive and the magnitude of the former is significantly different from 
zero. The estimated coefficient suggests that one standard deviation increase 
in average standardized test score is associated with $4.50 increase in weekly 
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eorninys in the initial perioQ ana trie effect increases to ^7.15 Dy tne end of 
the 21-month perioa. 

To sunuTidrize the major finaings in this section; 

• Work experience in high school raises stuaentb* earnings in tne 
initial period right after graduation, but the effect diminishes 
and its relative importance declines over time, 

• Importance of levtl of basic skills (reading, vocabulary, ana 
mathematics) increases over the 2-year period while the amount 
of coursework in mathe.natics ana English per se isn't important. 

• Vocational training in high school significantly increases earn- 
ings right after high school ana the positive impact increases 
over the next 2 years. By the end of the 2-year period, three 
units of high school vocational education raise weekly earnings 
by about 10 percent for ooth male ana female. 

• Wnen the level of Dasic skills acquisition is controlled, grades 
in academic ana vocational courses appear to be significant for 
males ana marginally significant for females. The exception is 
female's graoes in business ana office courses. It has a large 
effect in the beginning but the effect diminishes in the sub- 
sequent perioas. 

The above observed patterns in earnings will be examined more closely by 
looking at the two components earnings, wage rate and work hours, in the 
next section. 



Impact of High Scnool Experience on 
Work Hours and Wage Rate 

Introduction 

Tne two measures of laoor market performance, wage rate ana work hours, 
ana their relationship between nign school experience are analyzed in this 
section. Labor market outcomes of youth workers right after graduation from 
nigh school are determinea by the combinations of various factors. 

High school graduates' job opportunities are limited ano the majority of 
jobs fall between two extremes. The first are low-skill joDs that require no 
or very little training time. Typical examples are f^st food chain workers, 
gasoline station attendants, janitors, and dishwashers. These jobs pay the 
minimum wage or close to the minimum wage and there is little chance of 
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getting higher wages if sonoeone stays in the same job. The second is the one 
that requires higher skill and pays higher wages when workers are fully train- 
ed, but substantial training is required to become a skilled worker. Youth 
workers who started working in this type of job without previous relevant 

^ training typically spend several months to a few years in on-and off-the job 

training. Salesman, craftsman (such as carpenters, electricians, mechanics, 

^ and painters), operatives, and secretaries, though their skill requirements 

may differ by various extents, belong to this category. During the training 

^ period workers pay for training by accepting a low wage. In both cases the 

observed wages in the early periods, are close to the minimum wage but a time 

f profile of wage should be quite different. 

Another aspect of low wage rate is that in the early stages of the labor 
} market experience youth workers "shop around" for jobs until they settle in 

one occupation. The job-search process may take quite long and during the 
period of searching they accept low wage rates. In addition, nonemployment in 
i the teenage years may be the result of either weak work attacnment or a volun- 

tary decision to enjoy leisure instead of work. The resulting inexperience in 
the labor market will lead to a low wage rate and less work hours. 
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We expect that experience in high school, academic coursework, vocational 
f education, level basic skills at the time of graduation, and work experi- 

ence have a positive impact on students* post-high school labor market per- 
I , formance. These high school experiences help students in preparing for the 

world of work by learning the necessary skills to get a job, to perform task 
on the job, and to keep a job once they get one. Differences in wage rate and 
work hours, and their time profile, represent differences in characteristics 
and high school experiences of youth workers. 

The outline of the rest of this section is as follows. As a preliminary 
approach, the equations for average work hours and wage rate are estimated by 
two methods, the OLS and the limited dependent variable technique. The com- 
parison of the two estimates show that there are substantial differences in 
the estimates between the two. Based on this result, the longitudinal data of 
work hours and wages are analyzed by the limited dependent variable technique. 
The last subsection discusses the estimation results for the longitudinal data 
on work hours and wages. 
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Aodlysis of Average hork Hours and Average Wage 

The average hourly wage rate and the average weekly work hours during the 
21-month period after o'-aduation are regressed on tiie variables measuring high 
school work experience, acaaemic and vocational education, grades, test scores 
in basic skills, and attitude toward work and respo:isibili ty, after controll- 
ing for students* socio-economic variables, race, Hispanic origin, ana census 
regions. 

Average wage is defined as the total earnings during the period divided by 
the total work hours. In our sample, however, about 10 percent of males and 
15 percent of fema'.es did not work at all and so wage rates for these samples 
are not definea. Also, there Is a mass point In distribution of work hours at 
zero. 

Selectivity ana truncation in dependent variables cause serious bias in 
parameter estimate when the observea depenaent variables are regressed on tne 
explanatory variables using only a subset of total sample. In dealing with 
the bias aue to selectivity ana truncation, we employeo the two-step estima- 
tion technique proposed by Heckman (1976). In the first step the weekly work 
hours equation is estimated from the entire samply jy the ToDit methoa, and in 
the second step the selectivity bias is corrected by using the predicted in- 
verse Kills ratio calculated from the first step estimates (see Appendix A). 

Table 4.5 and table 4.6 show the estimated coefficients for work hours anu 
wage rate equations, respectively. The first and tne thiro column entries in 
the tables show the GLS estimates based on sample with positive work hours 
(nonlimit sample). While the secona and tne fourth column entries are those 
based on Tobit (wage equation) dnd on Hcckman's two step method (work hours 
equation). 

Cuinpansun of the estimates without the correction for selectivitv/ 
truncation and those after the correction reveal that the biases are Indeed 
serious. In the work hours equation the absolute magnitudes of the coeffi- 
cients oy the maximum likelihood Tobit are In general larger than the ones 
based on the OLS estimates for nonlimit sample. Tho estimates for wage 
equation alsD show substantial difference between tue two estimation methods. 
Further, the coefficient corresponding to Heckman's la/riboa Is significantly 
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different from zero for males, and for females thoug.i it is not significant at 
the 10-percent level, the point estimate is larger than its standard errors. 

Estimates basea on Tobit and Heckman's second step suggest that the 
following relations exist: 

• Basic skills have a significant positive effect on work hours for 
both males and females but its impact on wage rate is negligible. 

• Among high school curriculum variables, only vocational education 
has a significant positive effect on work hours ano the 
magnitudes of its impact is about the sa.ne for both male ano 
female. One aaditional course in vocational education increase 
weekly work hours by 0.85 hours. 

I 

• • Grades in academic ana vocational courses do not affect the work 

hours but good grades in vocational courses tend to raise wage 
rates. 

• Work experiences in high school anpear to have a strong effect on 
. work hours for both sexes. However, its effect on wage rate is 

j significant for males only. 

Finally, the estimates of the coefficients corresponding to the inverse 
Hills ratios suggest th.e following: 

• Longer work hours are associated with higher wage rates for 
I males, and the association is weakly negative for females. 

The above observed patterns of the effects of high school experience on the 
I wage rate and work hours are about the average values over the 21-month per- 

iod. As the examination of earnings data suggests, tne impact of experience 
in high school is not uniform over the observation period. Effects of some 
variables, work experience, ano grades appear to oe uiminishing over the obser- 
vation perioa while the effects of vocational education and level of basic 
skills reinforce themselves over the period. Time patterns of these effects 
will be examined further by looking at the longitudinal data on the two com- 
ponents of earnings, wage rate and weekly work hours. 

Analysis of Time Profile of Work Hours and Wage Rates. 

In this subsection the longitudinal data of wage rate and work hours are 
analyzed by applying Heckman's two-step method for each period. 
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Ttw udsic framework of the theoretical jiodel is tnat tne outcdnes in the 
"t"th perioa after graduation are oetermined as the function of high school 
experience and labor market experience before the "t"th perioa after gradua- 
tion. Let Yt aenote the outcome in the "t"th period ana X denote background 
variables. The generdl form ot the model is written as follows: 

t-1 

(5) Yt = XBt *^^|tsYs * Ut t = 2, . . . 4 

In the first period after graduation the outcomes are the function of high 
school experience only: 

(6) Yi = XBi * Ui 

Tne recursive model in equations five and six c^in be transformea by sequen- 
tial substitutions, ana outcomes in the ooservation periods can be written as 
the function of high school experience variables only. We call the model after 
the substitution, the reduced mouel . The reducea model is written as follows: 

(7) Yt = xet ♦ Vt t = 1, ... 4. 

* t-1 * 

H = H *J atsBs t = 2, 3, 4. 

The coefficient vector 6* captures the total effect of high school experience 
at lUt "t"tn perioa after yraauation. The total effect is expressed as the 
sum of Bt, which is the direct effect at the time perioa t, and the indirect 
effects through labor mrket outcomes. 

Two versions of the model, the reduced form and the recursive form, are es- 
timatea. The Uepenaent variables are wage rates anj work hours and the right 
hano side variables are high school experience variables and lagged values of 
weekly work hours. Ue excluaed the lagged wage rates from the explanatory 
variables oecause waye rates are undefined if the student dia not work in the 
period. Also we note the models in all three eauations are written in terms 
of latent variables for work hours and wage rates. The specific form of the 
hours equation for recursive model is written as follows: 
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* t-1 

s=l 

The realized, h^, is the value of work hours at time S ana H* is the latent 
variable for work hours. If , ^ is positive the value of the latent varidble 
are realized value of work hours coincide, and the observed work hours are 
zero, if and only if the latent variable takes non-positive value. 

Similarly, the wage equation is written as follows: 
t-1 

Wt = XB^^t * i:awts»s * U„t 
s=l 

Wt is the wage rate at time t. Wage rate is observable if the person works 
in the period, but it is not observed if work hour is zero. Again, the work 
hours on the right hand side are the realized value of the work hours. 

For both the recursive and reduced forms the work hour equation is esti- 
mated by the maximum likelihood Tobit and the wage equation is estimated by 
Heckman's two-step method using the predicted value from the Tobit estimates. 

The Estimation Results 

The estimation results for both the reduced model and the recursive model 
are presentea in Tables 4.7 to 4.10. The resuHs are discussed by focusing on 
the effects of basic skills, vocational education, and work experience. 

Effect of Basic Skills 

The impact of basic skills— mathematical , verbal, and writing skills — is 
measured by the coefficients for average test scores. For both males and fe- 
males the total effects on work hours are significantly positive and the esti- 
mates are quite stable over the observation period. Estimated coefficients 
suggest the following: the one standard deviation increase (8.5 for male and 
7.9 for female) in test score predicts increases in weekly work hours by 2.1 
to 2.7 hours for males and 1.2 to 2.3 hours for females. However the wage 
rate seems to be not responsive to the basic skills. The coefficients for 
test scores are insignificant in all periods in both recursive and reduced 
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TAliLt: 4.7 



Tirt PROFILE OF WRK HOURS AI3 WAGE 
KALE-REOUCEO FCRr. ESTIUTESl 

NUK3ER OF PBSERVATIOfiS « 893 



Work Hours 
Tobit 



Period 1 



Period 2 



Period 3 



Period 4 



Wage in High School 2.849** 

Never Worked in K.S. U7£3 
Work Hours, Senior .184** 
Work Hours, Summer .282*** 
Work Hours, jumor .194*** 

Worked, Sumner Only -3.8^" 
Test Score .3^j'** 
Vocjtional Course .233 

English, Hathematics - .343 

Other Academic • .062 
Grade, Tr. ^e & Technical • .004 
Grade, Business & Office -1.280 

G'-ade Point Average - .133 

Locus of Control 2,337* 
Self Concept ,311 

Work Crientaticn - .798 



( 2.27) 

( .29) 

( 2.51) 

( 4.28) 
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( 2.60) 
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453 
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( 1.29) 
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Period 1 



Wage in High School .554*** 

Never Worked in H.S. 1.339** 

Work Hours, Senior - .004 

Work Hours, Suiner .017* 

Work Hours, Junior .012* 

worked, Su-imer Only - .412* 

Test Score - .003 

Vocational Cou. e .057* 

English, Hathenatics .050 

Other Mcademic - .047 

Grade, Trade & Technical .178 
Grade, Business & Office .141 

Grade Point Average - .014 

LOCUS of Control .170 

Self Concept - .162* 

Work Orientation - .112 

Lantda 1.794 
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( 2M) 
(- .65) 
( 1.C7) 
( 1.76) 
(-1.71) 
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( 1.21) 
( .67) 
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I- See note in table 3.A. 
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Period 3 



Period 4 



.454*** 

.341 

.0002 

.013* 
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.06C 

- .001 
.046 
.040 
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.27^ 

- ,013 
.104 
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86) 
( .48) 
( .03) 
( 1.76) 
( 1.88) 
( .30) 
(- .08) 
( 1.19) 



87) 
(- .84) 
( .06) 
( 1.23) 
(-1.13) 
( 1.01) 
(-2.05) 
(-1.39) 
( 1.22) 



.427*** 

.768 

.004 

.018** 

.008 

.166 

.006 

.G66 

.049 

- .046 
.450*** 
.256 

- .007 
.271** 

• .210** 

- .033 
5.146 



( 4.19) 
( 1.16) 
( .62) 
( 2.19) 
( 1.?^) 
( .78) 
( .49) 
( IM) 
( .96) 
(-1.07) 
( 2.74) 
( 1.C9) 
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2.07) 
2.24) 
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( 
( 
( 
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{ 1.64) 



.431*** 
1.653** 
.005 
.016* 
.016** 
.126 
.001 
.055 
.072 

- .033 
.445** 
.497* 

- .007 
.232* 

- .207* 
.035 

3.304 



( 3.50) 

( 2.55) 

( .66) 

( 1.74) 

( 2.38) 



51) 
.07) 
1.13) 
1.19) 
.70) 
( 2.07) 
( 1.73) 



.45) 
( 1.73) 
(-1.G1) 
( .26) 

( i.oi) 
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TIKE PROFILE OF WORK HOURS AND WAGE 
FEMALE-REDUCED FORK ESTIMATES 

NUMBER OF OBSERVATIONS « 1205 



work Hours 
Tobit 



Period 1 



Period 2 



Per ioci 3 



Per ioc 4 



Uege in High School 3.48C*** 
Never Worked In H.S. 5.599 
Work Hours, Senior .346*** 
Work Hours, Summer .338*** 

Work Hours, Junior - .040 

Worked, Summer Only -6.204** 
Test Score .287** 
Vocational Course .219 

English, Mathewtics -1.256* 

Other Academic - .163 
Grade, Trade & Technical -3.781 
Grade, Business & Office 2.431 
Grade Point Average .059 
Locus of Control 2.165* 

Self Concept -1.186 
Work Orientation 1.482 



( 3.08) 
{ 1.29) 
( 4.20) 
{ 5.81} 
(- .58) 
(-2.51) 
( 2.38) 
( .46} 
(-1.85) 
(- .33) 
(-1.00) 
( 1.29) 
( .5C) 
( 1.65} 
(-1.23) 
( 1.50} 



2.289** 

-4.81 
.253*** 
.107** 
.079 

-5.354*** 

1.245*** 

- 2.78 

- .551 
-3.112 

1.583 
.028 
3.037*** 
-1.618** 
1.157 



( 2.46} 
( 



.14) 
( 3.65} 
( 2.23) 
( 1.38} 
(-2.66) 
( 1.47) 
( 3.17) 
(- .49) 
(-1.34) 
(- .95} 



( 1.01) 
( .29) 
( 3.15) 
(-2.C4) 
( 1.42) 



1.170 
-4.385 
.191*** 
.153*** 
.001 
-3.854** 
.165* 
1.313*** 
- .383 
-1.017*** 
-3.816 
.316 
.089 
3.755*** 
-1.755** 
1.224 



( 1.32} 
(-1.31) 
( 2.S7) 
( 3.31) 
( 



.01) 
2.01) 
( 1.72} 
( 3.49) 
(- .71) 
(-2-58) 
(-1.27) 
( .21) 
( .96} 
( 4.07) 
(-2.32) 
( 1.57) 



1.170 

-3.139 
.133* 
.142*** 
.028 

-4.9O0** 
.215** 
.964** 

- .662 

- .981** 
-1.59S 

.565 

.114 
4.440*** 
-1.525** 
2.131*** 



( 1.29} 
(- .92} 
( 1.95} 
( 3.01} 
( .5C) 
(-2.50) 
( 2.20} 
( 2.51) 
(-1.20) 
(-2.43) 
(- .52} 
( .37) 
( 1.21} 
( 4.71) 
(-2.11) 
( 2.67) 



Wage Rate 
HecKman's 2nd Step 



Period 1 



Period 2 



Period 3 



Period 4 



Wage in High School .265*** 
Never Worked in H.S. .709*** 

Work Hours, Senior - .002 

Work Hours, Summer - .004 

Work Hours, Junior - .003 

Worked, Sunnier Only - .034 

Test Score - .006 

Vocational Course - .006 
English, Kd^heiwlics .046 

Other Acaocnic - .065** 
Grade, Trade & Technical - .075 
Grade, Business & Office .231** 
Grade Point Aver;*ge .009 

Locus of Control - .024 

Self Concept - .076 

Work Orientation - .040 

Lantxja - .094 



( 2.78) 
( 2.62} 



(' 
(- 



.30) 
.60) 



(- .96) 
(- .17) 
(- .74) 
(- .23) 
( 1.03) 
1-2-47) 
(- .36) 
( 2.14) 
( 1.53) 
(- .30) 
(-1.30) 
(- .65) 
(- .10) 



* significant at lOt level (two sided) 
** significant at 5i level (two sided) 
*** significant at 1% level (two sided test) 
t values in parenth *>s 



.022 
1.040*** 

- .003 

- .002 

- .003 
.522** 

- .009 

- .037 
.054 

- .019 
.436* 
.165 
.005 

- .126 

- .039 

- .069 
-2.578** 



.23} 
3.20) 

- .37) 

- .37} 

- .51) 
2.13} 

- .95} 

- .84) 
1.13} 

- .51) 
1.68) 
1.24) 

.59) 
-1.10) 

- .48) 

- .94) 
-2.02) 



.105 
1.302*** 

- .009 

- .002 
.003 
.259 

- .012 

- .050 
.050 
.018 
.154 
.217* 
.008 

- .107 

- .036 

- .039 
-3.240** 



( 1.34} 
( 3.90) 
(-1.47) 
(- .47) 
( .06} 
( 1.33) 
(-1.33) 
(-1.17) 
( 1.09} 
.46) 
.60} 



( 

( 1.78} 
( 



.94} 
.90} 
(- .40} 
(- .55) 
(-2.46) 



.1S4* 

.713* 

.002 

.008 

.002 

.160 

.012 

.076 

,037 

.030 

.497 

.194 

.023** 

.100 

.141 

.141 

.398 



( 1.79) 
( 1.72) 
(- .31) 
( I.IC) 
(- .36) 
(- .59) 
(-1.05) 
( 1.61) 
( .59j 
(- .59) 
(-1.54) 
( 1.20) 
( 2.17) 
( .58) 
1.49) 



( 1.35) 
( .25) 
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TA3LE 4.9 



TIKE PROFILE OF WORK HOURS AKD WAGE 
KALE—RECURSIVE FOR:: ESTIf.ATES 



Uork Hours 
Tobit 



Period 2 



Period 3 



Perioc 4 



Wage in High School 
Never Worked in H.S. 
Viork Hours, Senior 
Work Hours, Summer 
Work Hours, Junior 
Worked, Summer Only 
Test Score 
Vocational Course 
English, Hathematics 
0*her Academic 
Grade, Trade & Technical 
Craoe, Business & Office 
Grade Point Average 
Locus of Control 
Self Concept 
Work Orientation 
Work Hours, 1st Period 
Work Hours, 2nC Period 
Work Hours, 3rd Period 



-1.017 


(-1.26) 


- .248 


(- .42) 


.802 


'10.482*** 


(-2.72) 


.743 


( .27) 


3.032 


.044 


( .93) 


.004 


( .12) 


.022 


.015 


( .35) 


.069** 


( 2.22) 


.045 


- .003 


(- .07) 


- .049 


(-1.52) 


.047 


4.718*** 


( 2.8C) 


-1.080 


(- .87) 


- .380 


.102 


( 1.29) 


.091 


( 1.56) 


.074 


.866*** 


( 3.37) 


.363* 


( 1.91) 


.204 


.370 


( .91) 


- .247 


(- .82) 


.106 


- .469 


(-1.48) 


- .183 


I- .7?) 


.1C3 


- .753 


(- .53) 


- .653 


(- .68) 


-2.330** 


- .866 


(- .44) 


.C30 


( .44] 


-1.554 


- .196** 


(-2.37) 
( .62) 


.OOC 


I .01) 


- .107* 


.509 


1.3S2** 


( 2.33) 


- .115 


.480 


( .63) 


- .053 


(- .10) 


- .966* 


-1.868** 


(-2.25) 


.2C2 


( .46) 


- .414 


.676*** 


(22.83) 


- .007 


(- .26) 


- .044 






.882*** 


(29.96) 


.057** 



.835*** 



Udqe Rate 

Heckr.an's 2nd Step 



Peri Oil 2 



Wage in High School 
Never Worked in H.S. 
Work Hours, Senior 
Work Hours, Summer 
Work Hours, Junior 
Worked, Summer Only 
Test Score 
Vocational Course 
English, Mathematics 
Other Academic 
Grade, Trade & Technical 
Grade, Business & Office 
Grade Point Average 
Locus of Control 
Self Concept 
WorK Orientation 
Lanbda 

Work Hours, 1st Period 
v:ork Hours, 2nd Period 
Work Hours, 3rd Period 



.449*** 


( 4.79) 


1.182** 


( 2.21) 


- .004 


(- .77) 


.006 


I 1.25) 


.008 


( 1.54) 


- .078 


(- .40) 


- .010 


(-1.13) 


.007 


( .24) 


.028 


( .61) 


- .013 


(- .35) 


.336** 


( 2.30) 


.333 


( 1.54) 


- .003 


(- .31) 


.O^E 


( .49) 


- .?04** 


(-2.42) 


- .061 


(- .64) 


- .886 


(- .98) 


- .007 


(- .92) 



* significant at 10a level (two sided) 
** significant at S% level (two sided) 
*** significant at IX level (two sided test) 
t values in parentheses 



Period 3 



Perioc 



410*** 

1.440*** 

- .002 
.007 
.007 
.121 

- .008 
.012 
.C53 

' .019 

.515*** 

.284 

.001 

.128 
' .233** 

.051 

• .663 
.003 

• .005 



4.00) 
2.75) 

- .26) 
1.30) 
1.27) 

.57) 

- .76) 
.39) 

1.04) 

- .47) 
3.21) 
1.21) 

.10) 
1.25) 
-2.49) 
.49) 
(• .93) 
.68) 
.64) 



.387'** 
1.897*** 

.001 

.009 

.013** 

.104 
' .007 

.027 

.061 
' .029 

.551*** 

.562** 

.002 

.176 
' .179 

.090 
' .946 

.003 

.006 
' .019* 
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TA3LE 4.10 



TIKE PROFILE OF k'ORl' HOURS AND WAGE 
FEhALE—RECURSIVF FCP^' ESTIflATES 



Work Hours 
Tobit 



Period 2 



Period 3 



Period 4 



r 



Wage In High School .652 

Never Worked in H.S. -3.135 

Work Hours, Senior ,084 

Work Hours, Summer - .063 

Work Hours, Junior .090* 

Worked, Summer Only -2.455 

Test Score ]o34 

Vocational Course 1.136*** 

English, hathematics [283 

ether Academic • .444 

Grade, Trade & Technical -I.336 

Grade, Business & Offire .453 

Grade Poi,)t Average • .014 

Locus of Control 2. 048*** 

Self Concept -1.120* 

Work Orientation '462 

Work Hours, 1st Period .722*** 
Work Hours, 2nd Period 
Work Hours, 3rd Period 



( .86) 
(-1.09) 
( 1.46) 
(-1.56) 
( 1.93) 
(-1.48) 
( .41) 
( 3.54) 
( .61) 
(-1.32) 
(- .52) 
( .35) 
(- .18) 
( 2.59) 
(-1 72) 
( .69) 
(22.29) 



• .238 
-3.790* 

.026 
.0£4**' 

• .059 

- .273 
.092 
.353 

- .272 

- .52C** 
-1.720 

- .735 
.CF9 

1.706*** 
► .721 
.39? 

^ !o8i*** 

.924**' 



{- .40) 
(-1.68) 
( .58) 
( 2.C5) 
(-1.59) 
(- .21) 
( 1.42} 
( 1.38) 
(- .75) 
(-1.98) 



.85) 
(- .73) 
( .95) 
( 2.73) 
( 



1.40) 
( .75) 
(-2.62) 
(29.80) 



.219 
.152 

- .022 
.029 
.031 

-1.821 
.094 

- .098 

- .455 

- .105 
1.401 

.303 
.063 
1.605*** 

- .325 
1.196** 

.010 
.002 
.945*** 



.38} 
.07} 

- .50) 
.96) 
.83) 

-1.44) 
1.50} 
(- .40} 
-1.29} 

- .41) 
.73) 
.31) 

1.04) 
2.65} 

- .66) 
2.34} 

.33} 
.60) 
(26.19) 



Wage Rate |" 
heckman's 2nd Step { 

Wage in High School 
Never Worked in H.S. 
Work Hours, Senior 
Work Hours, Summer 
Work Hours, Junior 
Worked y Summer Only 
Test Score 
Vocational Course 
English, Mathematics 
Other Academic 
Grade, Trade & Technical 
Grade, Business & Office 
Grade Point Average 
Locus of Control 
Self Concept 
Work Orientation 
Lambda 

Work Hours, 1st Period 
Work Hours, 2nd Period 
Work Hours, 3rd Period 



Period 2 



Period 3 



Period 4 



.135* 
1 .003*** 

.007 

.006 

.000 

.232 
" .002 

.007 

.026 
• .039 

.293 

.237* 

.006 

.005 

.098 

.017 

.892 

.017** 



( 1.'^) 

( 3.10) 

( 1.20) 

( 1.49) 

( .01) 

( 1.23) 
( 



.21) 
( .20) 
( .55) 
(-1.12) 
( 1.18) 
( 1.85) 
( .68) 
I .05) 
(-1.32) 
(- .24) 
(-1.42) 
(-1.99) 



.175** 

.948*** 

.001 

.006* 

.000 

.017 

.003 

.015 

.020 

.035 

.051 

.239* 

.013 

.103 

.121* 

.025 

.315 

.004 

.002 



( 2.37) 
( 3.18) 
(- .17) 
( 1.66) 
( .04) 
( .10) 
(• .37) 
( .47) 
( .44} 
(-1.06) 
(- .21) 
( 1.96} 
( 1.57) 
( 1.29) 
(-1.82) 
( .37) 
(- .68) 
(-1.18) 
( .23) 



.184^ 
.748* 

- .003 
.008 

- .003 

- .119 

- .012 
.067 
.032 

► .027 

- .458 
.178 
.024* 
.091 

► .126 
.137 

1.000* 
' .004 
.005 
.015 



( 1.38) 
( 1.92) 
(- .45) 
( 1.56) 
( 



.44) 
(- .53) 
(-1.10) 
( 1.63) 
( .54) 
(- .61) 
( 1.45) 
( 1.11) 
( 2.34) 
( .87) 
(-1.47) 
( 1.56) 
( 1.95) 
(- .82) 
.68) 



( 

( 1.38) 



* significant at lOi leve^ (two sided} 
** significant at 5S level (two sided) 
*** significant at IX level (two sided test) 
t values in parentheses 
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form estimates end some of the point estimates are negative. Tne airect 
effect of oasic skills or .»ork hours is not highly significant but the point 
estimates are uniformly positive throughout the observation perioa ana t 
values are mostly larger than one. So we can conclude that the effect of 
basic skills persists over the observation period and it continues to help 
youth employment. 

Effect of Vocational Education and Grades 

The estimates of the total effect of curriculum variables are obtained 
from the reducea form moael coefficients. For both m&le ana female, voca- 
tional education shows nighly significant positive effects on work nours from 
the second period to the fourtn perioa, wnile the effect in tne first period 
is insignificant. This result aoes not suggest that, vocational education is 
not effective in placing ^^igil school students right after graauation. As 
discussed earlier, a l^.rge portion of hign school graduates do not start work- 
ing before September, even when they are offered the position before graaua- 
tion. Observed work hours in the summer do not fully reflect the effect of 
vocational education because a large portion of those wno searched for the 
position tenc to spend the first summer on vacation. This conjecture may be 
supported by the estimates in the recursive moael. Ine estimates for the 
direct effect of vocational education in the .econd period are significantly 
positive for both male and female but are insignificant in the later periods. 
This implies tha' positive totdl effects of vocational education are mainly in 
placing students tc steady jobs after graduation. In the later periods the 
positive effects art transmitted through nigher worK hours in the previous 
periods. On the otne^ hand, the effects of vocational education are negli- 
gible in the male wage equation. The estimates in wage equations for both the 
reduceu model and the recursive mooel are close to zero and only one coeffi- 
cient for males in tne first period is significantly different from zero. 

The positive effect of vocational education on wage rates is found if 
students get good grades in vo ational education. The estimates from reduced 
and recursive models show that good grades in vocational education raises wage 
rates of both male and female students. The difference between gender is 
found in relative advantage by subject. For males, good grades in both 



ERLC 



124 



business anu office ano traoe-technical courses raise the wage rates through- 
out the 21-month period. The point estimate of the effect of gooo graces is 
45 cents to 55 cents per hour in the fourth period (16 to 21 months after high 
school) and effects seem to persist after the observational period. For fe- 
males there is a difference in effects of good grades by the subject. The 
estimate of coefficients for grades in business and office courses are sig- 
nificantly positive in the first through third periods, but the estimate for 
grades in traae-technical courses are insignificant througnout the 21-month 
period. 

These Differential effects of grades may be the result of the difference 
in the types of jobs between males ana females. Typical entry-level jobs for 
females with good vocational preparation in business and sales are clerical 
jobs such as secretary and service positions. In these joDs the level of 
skill when they are fully trained is not very high. Advantage by good pre- 
paration will disappear after the training period for untrained workers is 
over and the average training period may be less than 1 year. For male work- 
ers, the typical jobs for well-prepared high school graduates provide more 
training and the return from training is high, ana so the training period is 
longer. We expect that the change in wage '•ate reflects the improvement in 
productivity. If that is the case, the long-lasting effect of good grades in 
vocational education for males is reflecting better job placement and improve- 
ment in productivity due to high school vocational training. 

The Difference in the effect of grades in vocati'^nal education for males 
and females may be explained by the difference in types of work between the 
sexes. In Bishop's (1982) study of worker employability, he reports that 
workers with better vocational preparation are more productive in the initial 
stage of employment, have higher return to the on-the-job training, and re- 
ceive more training than less prepared workers. The typical jobs considered 
in the study are relatively low-skilled entry level-jobs and male high school 
graduates are one of the typical employees. 

On the other hand, typical female jobs do not require high skill and long 
training periods. Unlike typical male jobs, better vocational preparation 
often means less training on the job, and in the long run wage rates differ- 
ence caused by vocational training disappear. In order to elaborate the above 
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argument, we present two models of the relationsnip between proaucnvity (wcL^e 
rate) and training and then examine tne data on wage growth by classifyinc Dy 
the occupations. 

Figures 1 ana 2 illustrate the two distinct relationships between training 
and productivity. The first figure illustrates the case in which tne ceiling 
in productivity exists. 




In Figure 1 the curve 0 - p^ - p is the proouctivity of the worker with 
no previous training, uC is the cost of training, ana OP is the maximum pro- 
auctivity attainable in this job. From the firm's point of view, the optimal 
amount of training is 01* at which the return from training is maximized. If 
the new hire does not have previous work experience, tne amount of training 
he/she will receive is ul*. If the new nire has previous vocational training, 
at amount uTq, the amount of training offeree by the firm is TqT*. If 
youths are assigned to this type of job thrnr productivity will be equal izea 
after the training period is over. The Difference in productivity, and so in 
wage rate, will be observed in the initial stage of employment when there are 
variations in previous training. The difference, however, disappears after 
the training is completed. Thus this model predicts la ge variance in tne 
starting wage compared to tne wage in the later stage of employment. 

Figure 2 illustrates the case in which the previous training increases 
both average and marginal return to the training. 
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training on the job 



Figure 2 . 
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In Figure 2 the curve P^Pi is the productivity of the worKer with little 
previous training, the horizontal axis is the amount of training receivea on 
the job, and OC is the cost of training. The desiraDle level of training for 
less trained worker is OTp and their productivity will increase from OP^ to 
OP*. The productivity curve for well prepared workers is depicted by ^i'^^- 
The optimal level of on-the-job training is OT^ and tneir productivity in- 
creases from OP^ to OPo. Predictions from this model are as follows: 

(1) Better preparea workers receive more training and their training 
period is longer. 

(2) The better the worker is preparea for the job, the longer the perioa 
of wage increase. 

(3) Variations in wage rate (productivity) increases over time. 



Table 4. 11 shows the relation between the first occupation, sex, starting 
wage, and average wage during the 21-month period. Although the average wage 
classified by the first occupation does not necessarily correspona to the 
average wage of particular occupation, it gives a reasonably close picture of 
wage growth by occupation. The typical occupation for fe.nale youth is cleri- 
cal (includes secretaries, bank tellers, office machine operators, typists) 
and service (includes cleaning, food servict, waitress). More than 70 percent 
of female first occupations are included in these two categories. Males typi- 
cal first occupations are laborer, farm worker (24 percent), service (23 per- 
cent), operative (16 percent), and craftsman (13 percent). Table 4.11 shows 
that starting wage for males Is uniformly higher than for females and change 
in wage rots (difference between starting and average wage) is larger for 
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males* A more remarkable fact is that except for craftsman and professional 
the standard deviations— measure of wage dispersion within the same 
occupation--of average wage for females is smaller than those of the starting 
wage, while the standard deviations for males increase over fie period. 

These differences in observed wage rate growth between males and females 
support out hypothesis that females tend to get the job with fixed skill 
requirements (ceiling in productivity) and even within the same occupation 
group, males get the job with better promotion opportunities and higher wage 
increases. 

The Effects of Work Experience 

We shall look at the effect of work while in high school and the work 
experience after graduation. The variables representing the work experience 
in high school are the wage rate while in high school, dummy for those who did 
not work in high school, and average work hours in the junior year, in the 
summer between the junior anc senior years, and in the senior year. In order 
to identify the effect of work in the summer, the dummy variable for those who 
worked only in the summer is included in the regression. Since it is diffi- 
cult to summarize differences in the estimated coefficients for the above six 
variables over four periods, we shall compare the predicted wage rates and 
work hours for the three groups of students. They are, those who worked 20 
hours per week in their junior through senior years, those who worked 20 hours 
per week only in the summer, and those who die not work at all. The predicted 
values are calculated from the point estimates from the reduced form models 
assuming all the background variables, except the variables relating to high 
school work experience, take sample mean values. 

The table 4.12 shows the numerical values of the high school work experi- 
ence variables used in the computation of preoicted values. Table 4.13 shows 
the predicted effects of work experience in high school. Since the predicted 
wage and work hours show different patterns for males and for females, we 
discuss the results for males and females separately. 
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TABLE 4.12 



VALUES USED IN THE PREDICTION CN 
THE EFFECTS OF WORK IN HIGH SCHOOL 



I Worked 20 hoM.rs I Worked 20 Hours I No Work in 
Wage rate in high school ! from Jr. to Sr. } Only in Summer I Hign School 



Hale 


3.37* 


3.37 


0 


Female 


2.y9** 


2.99 


0 


Never Worked in High School 


0 


0 


1 


Worked Hours in Sr. Year 


20 


0 


0 


Workea Hours in Summer 


20 


20 


0 


Worked hours in Jr. Year 


20 


0 


0 


Worked Only in Summer 


0 


1 


0 



*, **3,37 ana 2.99 are sample means or wage rate for male and female students 
who worked in high school. 



For males, the differences in work hours and wage between those who workea 
through hign school and those who wo'^ked only in the summer become very small 
after the second period. Between periods two through four, difference in week- 
ly work nours is less than 2 hours and the gaps in wage rates are less than 30 
cents per hour. The predictea differences in the initial period are rather 
large. Differences are 12 in work hours anc 60 cents in wage rates. The dif- 
ferences In the initial perioo can be interpreteo as the persistent nature of 
current work status rather than causal relation between work experience and 
lahor market outcomes. There is a tendency that those who worked in one posi- 
tion tend to stay in the same position at the same work condition (work hours 
and wage rates) in the subsequent periods regardless of their employability or 
productivity. Similarly, those who do not hold the job at the time of graaua- 
tion tend to stay in unemployment status for the next few months. Considering 
these inertia (persistence) effects of previous status, it is remarkable that 
the difference in preoictea work hours and wage rate almost disappear after 3 
months. 
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TABLt 4*13 



EFFECT OF ^.l;RK Ii; HIGH SDiCOL 



"MaTe" 



Predlcteci Work Hours 
Period 1 Period 2 .Perioo 3 Period 4 



liorkeo 20 iirs/wee< 

Jr, tnrough Sr. 3'';.': 

Worked 23 lirsA/eek 

in Surr«er Only 22.? 

No iiork in 

High School 1?.2 



3^^.'^ 36. 37.^- 
32.7 34. C 3^.2 
1C.7 23. 'J 24.5 



Female 



Predicted work Hours 



Per ioc 1 Per ioc 2 Period 3 Period ^ 



Worked 20 hrs/week 
Jr, throu(,i Sr. 

itorked 2C hrs/week 
in ru]r>?r Cnly 

No V.ork in 
liiyh School 



1C-.2 1C.7 



26.: 23. 9 



1C.6 



21.: 



Preciicted Wage Rate 



Period 1 Period 2 Period 3 Period 4 



4.-:;, 
3 • 0 J 



4.31 
4.17 

2r r 



4.61 5.04 



■5 If. 



4.75 
4.5C 



Predicteo wage Rate 



Period 1 Period 2 Period 3 Period 4 



3.61 4.2: 



4.25 



'1. 32 



4.3C 



3.fJ 4.7r. 5.03 4.47 
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On the other hano, male stuoents with no wotk experience in high scnocl 
tend to work rr.uch less than the otner two groups in tne 21-niontn perioa. Tne 
uifference is 10 und 20 nours in the first period dno 10 to 13 hours in tne 
fourth period. Wage rate, however, catches up more rapidly than work hours. 
The difference in the first penoo is >1 .03 per hour (comparea to those who 
workeu in junior to senior years) but it is reduced to $.54 oy the end of tne 
fourth perioo. 

For females we observe very different patterns of the effects of work 
experience in high scnool. Predictec values show no oifference in wage rate 
in the first and the fourth perioa, and in the secono and thiro periods the 
predicted wdte rates for the .-nore experienced stuoents are less than the ones 
for those with less work experience. Since it is hard to imagine that, other 
things being equal, the work experience in high school lowers the productivity 
of youths, the perverse pattern of wage rates shoula be interpreted as work 
experience in nigh school aoes not affect female's wage rate. 

Two explanations are possible to describe the insignificance of hign 
school work experience on wage rat^. The first is that majority of females 
work in the jobs that offer minimum wage regardless of previous work experi- 
ence in high school. The seconu is tnat typical fem^e jobs in high school 
are not oirectly related tc the joD after high school. The work experience 
in high school aoes not help raise the skill level in the job after high 
school. 

Tne preaicted work hours, however, show distinctive patterns corresponding 
to eacn of three high school work experiences. Those who workeo 20 hours per 
week in their junior through senior year continue to work 34 hours per week 
through two years after graauation. Those who worked only in the summer work 
less than the first group and the oifference does not disappear art t 21 
iiionths. In the initidl period, the oifference is 12 hours ana it is 8 hours 
in the fourth period. The difference between effects of sumner work experi- 
ence and no work experience is rather small. The difference is 5.4 hours in 
the initial period and 4.4 hours in the fourth period. These predictea work 
hours suggest that there is a distinctive gap between the two groups classi- 
fied by work experience in the high school. Tfiose who worked through high 
school years continue to hold steady jobs after yraJuation ana those wno did 
not work in the regular school period work much less than the first group. 
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Summory and Conclusions 



In this study we analyzed the effects of the three aspec s of high school 
experience--work experience, amount of vocational and course work in basic 
academic fields, and the achievement level in basics--on youths' early labor 
market outcomes. The use of longitudinal data from the HSB survey enabled us 
to estimate the time profile of earnings, work hours, and wage rate as the 
functions of the three aspects of high school experience. 

Analysis of the longitudinal data on earnings suggest that all three as- 
pects of high school experience improve students* earnings after graduation 
but differences are found in the time patterns of the effects. We found the 
fol lowing: 

• Work experience in high school is strongly associated with higher earn- 
ings right after graduation ana the positive association persists over 
the 21-month period after graduation. However, its magnitude and impor- 
tance diminish over rme. Those who worked 20 hours per week through 
the last three years in high school earn 17 to 20 percent more tnan the 
students with no work experience in high school in the first 3 months 
after graduation. However, the relative advantage due to hign school 
work experience Declines to about 10 percent in terms of weekly earnings 
after 21 months from graduation. 

• Vocational education has a positive effect on earnings. Amount of 
coursework in vocational education is positively associated with higher 
earnings in the beginning, and its positive effect continue to increase 
in the next 21 months. Two years of high school vocational education 
increases earnings by 5 percent in the first 3 months after graduation. 
Ihe effects of vocational education persists and its relative importance 
increases over the next 18 months. Twenty-one months after graduation, 
increases in earnings is 7 percent for males, ar.d more than 10 percent 
for females. 

• Effect of basic skills (in mathematics and English) shows a similar time 
pattern as vocational eaucation. Those with higher oasic skills earn 
more than those with low skills from tne very early stage in tne labor 
market and the difference increases with time. One stanaard deviation 
increase in the test score predicts nearly 10 percent increase in earn- 
ings after 21 months from graduation. On tne other hand, amount of 
coursework in basics does not show any significant effects on earnings. 
It implies that amount of coursework in basics, per se, is not important 
but the effectiveness of basic education is. 

These findings are examined more closely by looking at the time profile of 
wage rate and work hours. Sequential analysis of work hours and wagi rates 
revealed the following relations: 



• Tnere are uistinctive differences in the effects of work experience 
between males ana females. For males, the difference in work ex- 
perience results in wage difference. Ir. the first 3 months after 
graduation, tliose who worked through high school earn $1.00 per hoir 
(33 percent) more than the students with no work experience. Although 
the wage gap diminishes gradually over the observation pi^riod, it does 
not disappear after 21 months. By the end of the 21-month period, tne 
difference is reduced to about 50 cents per hour. Contrary to males, 
throughout the observation periou no Difference is found in females 
Wage rate by work experience. Tne impact on work hours diminishes 
graaually for Doth males and females but the differences between genaer 
are found in the i: pact of sume^ work. For males, after 3 months from 
graduation, there is little oifl-^ence in work hours between those who 
workeo through high school and those who worked only in the summer. On 
the other nana, for the females a major gap is founo oetween those who 
workeo through high school ana those who did not work aur'lng regular 
school time. Differences in weekly work hours are 11 hours (34 hours 
tu 22 hours) in the first three months and 8 hours (34 hours to 25 
hours) after the 21 months from gr .c-jation. 

• Coursework in vocational education has lasting positive effects on 
both wage rate and work hours of males, but its effect for females is 
mainly on work hours. Jurinr the 4th month to the 21st montn after 
graduation, an additional 2 years of vocational courses increases men's 
weekly work hours by a significant 2 nours (6 percent) and the wage 
rate by 12 cents per hour. For females, the effect of vocational ecu- 
cation is about the same as males in terms of its impact on weekly work 
hours but no positive association is found between wage rate ana voca- 
tional coursework. 

• In addition to the a.nount of coursework, good performance in vocational 
courses further raises wage rates for both males and females. Male 
students who specialize in trade-technical courses ano received good 
graces enjoy higher pay per hour through the observation perioa. hales 
Who received mostly A and B in trade and technical courses get paid 
about 4b cents per hour (10 percent) more than those who didn't. Fe- 
males good performance in business and office courses results in higher 
wages in the beginning out its effect seems to fade IS-ronths after 
graduation. 

• Students with higher skills in mathematics ano English work ionger per 
week and the magnitude of the effect is quite stable. For both males 
and females, one standaro deviation (6 p-^ints) increase in the test 
score iz es';ocidted with st tistically significant 2-hour increase in 
weekly work hours throughout the observation period. However, no sig- 
nificant relation is found between basic skills and hourly earnings. 
It follows that positive association between basic skills and weeklv 
earnings is the result of longer work hours. 

In order to explain the above findings, two modL»ls describing the rela- 
tionship between wage rates ana job trainng are presented. In the first 
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model there is a ceiling in productivity and the job training in high school 
is a substitute for on-the-job training. The mocel predicts that those who 
have liao job training in high school receive higher wage in the beginning but 
the advantage disappears after the trair'ng period is over. 

In the second model, job training in high school complements on-the-job 
training. It predicts long-lasting effects of high school job training on 
wage rates. Observed patterns of the effects of job training seem to 
indicate that females* labor market experiences are better explained by the 
first model and the second model is a better rpscription of male labor market 
outcomes. 



APPENDIX A 



In estimating the wage rate and work hours equations, we face the problem 
of unobservable dependent variables and truncation. In our data about 10 
percent of the male sample and about 17 percent of the Temale sample did not 
hold any job during the 21-month period. Their weekly work hours are there- 
fore recorded as zero and wage rates are not observed. In estimating the 
wage equation, t .I'usion of samples with no wage data will cause serious 
bias. Also, truncation of work hours at zero iutroduces nonlinearity in the 
regression (conditional expectation) function. Thii type of truncation in 
the dependent variable is first considered by Tobin (1958). The functional 
form of the nonlinear req>^ession function can be specified under the normal- 
ity assumption and the maximum likelihood (TOBIT) estimator will give an 
efficient estimate for the hours equation. 

In estimating the wage equation, Heckman (1979) considered a two equation 
model with selectivity. The first equation is for the selection variable that 
determines observability of the other dependent variable in the second equa- 
tion. By assuming normality of the joint distribution of disturbance terms 
and nonzero correlation between them, Heckman proposed a convenient two-step 
method of obtaining cons^'^tent parameter estimates for the second equation. 

We briefly describe Heckman's method in estimating wage and work hours 
equations in our model. Let the latant variable for work hours be H*, wage 
rate be W, and observed work hours oe H. We assume that the latent variable 
H* and wage rate W is determined by the following relation: 

(A.l) H* = X6 + ill 



(A. 2) W = Xa + U 
^ ' w 




X is the student's background variable, b and a are the parameters to be 
estimated, and U^, Uy are disturbance terms. 
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We assume that the realized work hour (H) is' positive and equal to the 
latent variable if H* is positive, and h is zero if H* is nonpositive. 

(A. 4) H = H* = XB + U* if H* > 0 

H = 0 if H* ^ 0. 

The wage rate is observed only when !'* is positive. 

Under the normality assumption the conditional expectation of the observed 
wage is written as follows: 

(A. 5) E(W|X, H* > 0; I.a) = Xa * C-L(t) 

where C = ghw^c^WW 

L(t) = f(T)/(l-F(T)) 

T = X6/yaHH 

f and F are the p.d.f. and the c.d.f. of the standard normal variable. 

In the first step equation, (A 4) can be estimated by the maximum likeli- 
hood TOBIT and also the efficient estimates for a and ohh will be obtained. 

In the next step, (A. 5) is estimated by using the predicted values of L 
which are constructed from the estimates of g and ohh* observed wage is 
regressed to the explanatory variables X and predicted values of L. The OLS 
estimate of a and C are consistent and so with a large number of observations 
we will have a consistent estimate of the parameters of wage equations defined 
in (A.l) and (A. 2). 

The reader should be cautious about the interpretation of estimated coef- 
ficients. The estimated coefficients for g and a are not consistent estimates 
of the expected marginal changes in observed values of work hours and wage 
rate due to change in the explanatory variables. Let us consider the case in 
which X consists of only one variable and so g and a are scalers. 

The partial derivatives of the expected observed work hours with respect 
to X is given by the next equation. 

9E(H) = 3 (Pr(H* > 0)H*) 
3X aX 

= 3pr(H* > 0)/aX • H* + Pr(H* > 0) • g f g 
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The partial derivative of the expected work hour with respect to X is not 0 
and it varies with level of X. 



The typical relation between the latent variable, H*. the expected realized 
work hours, E(H|X), and the background variable X is depicted in Figure A.l. 
The linear function H* gives a good approximation to the expected value of 
work hours for a higher value of X but approximation is poor at a small value 



Similarly, the marginal change in observed wage with respect to X depends 
on the value of X. The partial derivative of the expected observed wage is 
given by the following: 

||(W!X,H* > 0, a) = a + C . 3L/3X. 

The numerical value of the above expression depends on a, E, and X, as 
well as the parameters of the bivariate normal distribution. 



work hours 




Figure A.l 



of X. 
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APPENDIX B 

CREATION OF WAGE RATE. WEEKLY WORK HOURS 
AND EARNINGS DATA 

The duration data on wage rate, weekly work hours, and weekly earnings are 
created from the responses to the questions shown in the next two wages. In 
the second wave of the survey the respon^ 'nts reported the details of up to 
five jobs they experienced after high school graduation. For each job held, 
questions are asked abcjt the starting month and year, the starting hourly 
wage, the average work hours, the ending or current hourly wage, and the 
ending or current month and year. 

The data in the four periods— June 80 to August 80, September aC to 
February 81, March 81 to August 81, and Septeaiber 81 to February, 82--are 
created under the following two assumptions: 

(A) Weekly work hours are constant in each job spell. 

(B) Wage rate increases linearly with time. For each job, monthly 
earnings are computed from the interporated hourly wage and 
average weekly work hours. The resulting up to five monthly 
earnings and work-hours histories are then aggregated within 
the period. Average wage rates are defined as the total earn- 
ir.gs in the period divided uy the total work hours. 

Weekly work hours are defined as the total work hours divided by the number of 
weeks in the period. Similarly, weekly earnings are obtained from the divi- 
sion of total earnings in the period by the number of weeks in the period. 
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> \yhat kind of job or occupation 
did or do you have? (For 
example, salesperson, waitress, 
secretary, etc.) (WRITE IN) J 



What kind of business or 
industry was this job in? (For 
example, retail shoe store, 
restaurant, etc.) (WRFrE IN)« 



What were your main activities 
or duties on this job? (For 
example, selling shoes, waiting 
on tables, etc.) (WRITE IN)^ 

In thi:» job were you 
(MARK APPROPRIATE 
CATEGORY) 




When did you start working ^t 
this job? (MARK OVALS FOR 
MONTH and YEAR) 



When did you leave this job? 
(MARK OVALS FOR 
MONTH and YEAR.) 



(IF YOU STILL HAVE THIS 
JOB, MARK THIS OVAL.)-, 

What was your starting salary 
on this job? (WRITE IN) 



An employee of a PRIVATE 

COMPANY 

A GOVERNMENT employee 

(federal, state. local) 

Self-employed in your OWN 

business 

Working WITHOUT PAY in 

family business or farm 



An employee of a PRIVATE 
COMPANY. 

A GOVERNMENT employee 

(federal, state. local) 

Self-employed in your OWN 

business ^ 

Working WITHOUT PAY in 
family business or farm 



Month 



Year 



(."^Jan. 

o.Feb. 
March 
April 

: May 
June 

- July 



Aug. 


-1976 or before 


Sept. 


-1977 


Oct. 


-1978 


Nov. 


1979 


Dec. 


1980 




1981 




1982 



Month 



oJan. 

oFeb. 

c March 

3 April 

oMay 

r^June 

oJuly 



Month 



-> Jan. 

Feb. 
> March 
' i April 



- Year 

■May Sept. ^1980 

June Oct. D1981 

July Nov. 01982 

Aug. Dec. 



oAug. 

^Sept. 

oOct. 

oNov. 

rDec. 



Month 



Year 

O1980 
C1981 
.1982 



^Jan. oMay f Sept. 

:Feb. oJune />Oct. 

:'March -jJuly oNov. 

'April oAug. 3 Dec. 



Year 



1980 
1981 
1982 



1 
I 



Still have this job- 



Still have this job.. 



(MARK ONE) 
hourly 
weekly 



(MARK ONE) 

hourly 
- - weekly 




•:ASE read instructions-, go to column a. page 10. 





Office 








Onlv 





- ' > 1 
1/ • 

? ) . 



GO TO COLUMN B. PAGE 10 
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1ST JOB AFTER HIGH SCHOOL 



2ND JOB AFTER HIGH SCHOOL 



What is your salary on this job 
or what was it at the time that 
you left? (WRITE IN) 





(MARK ONE) 
. hourly 
weekly 


$ 




(MARK ONE) 
o hourly 
^ weekly 


vlIICV 

Uie 

Only 


- ' c ^ * • ^ . * • 

.''.'^ t> y * i *, • « 






Office 
Use 

Onl- 


DO J) i * '^^ L ■» * 



About how many hours a week 
did or do you usually work in 
this job? (WRITE IN) 



^ hours per week 



hours per week 



Office Use 


y V i.' * '. « 


r * * 


Only 







Office Use 
Only 



V J 2 * •J 



0 How did you And this job? 
(MARK MOST IMPORTANT 
CATEGORY) 



School employment or 
placement service 

Public employment service 

Private employment agency. 

Newspaper advertisement.... 

Checked with employer 
directly 

Through a relative 

Through a friend 

Civil Servic'^ application 

Other (WR. IN) 



School employment or 
placement service 

* ublic employment service .. 

Private employment agency. 

Newspaper advertisement .... 

Checked with employer 
directly 

Through a relative 

Through a friend 

Civil Service application 

Other (WRITE IN) 



1) Why did you leave this job? 
(MARK APPROPRIATE 
CATEGORY) 



Lost job (fired, laid off, 
job ended) 

Left job to return to 
school 

Quit because job, hours, 
or pay, etc. uiuatisfactory . 

Still have this job 

Other (WRITE IN) 



Lost job (fired, laid off, 
job ended) 

Left job to return to 
school 

Quit because job, hours, 
or pay, etc. unsatisfactory < 

Still have this job. 

Other (WRITE IN) 



2) Were you without a job AND 
looking for work right after 
you left this job? (MARK 
APPROPRIATE CATEGORY) 

(IF YOU STILL HAVE THIS 
JOB, MARK THIS OVAL.)-^ 



Yes (FOR HOW MANY WEEKS?- 

WRiTE IN) v.^eks ... 

No 



Still have this job.. 



Yes (FOR HOW MANY WEEKS?- 

WRITE IN) weeks ... 

No 



Still have this job.. 



1 Office Uie 




1 Only 


< 1 • - • 



Office Use 




Only 


f 1 4 • • - - 



»LEASS READ INSTRljCTIONS— 



TURN BACK TO PAGE 8 AND 
CONTINUE WITH YOUR SECOND 
JOB. 

IF YOU HAD NO OTHER JOB. GO 
TO Q. 25 ON PAGE 12. 



TURN BACK TO PAGE 9 AND 
CONTINUE WITH YOUR THIRD « 
JOB. 

IF YOU HAD NO OTHER JOB. GO t 
TO Q. 25 ON PAGE 12. « 



KIC 
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